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MANUAL  OF  PEACTICAL  ANATOMY. 


INTRODUCTION. 

By  Practical  Anatomy  ia  meant  the  study  of  Anatomy  by  dis- 
section of  the  dead  body,  in  contradistinction  to  Descriptive 
Anatomy,  taught  by  lectures,  diagrams,  and  preparations. 

In  dissecting,  there  are  four  principal  objects  to  be  constantly 
borne  in  mind  by  the  student : — Ist  The  impression  on  the 
memory  of  those  facts  of  general  anatomy  taught  in  the  lectures. 
2nd.  The  study  of  those  parts  of  the  body  more  especiaDy  con- 
cerned in  surgical  affections  and  operations.  3rd.  The  education 
of  the  sense  of  touch,  and  of  the  hand  in  the  use  of  instruments ; 
and  4th,  the  education  of  the  eye  in  the  knowledge  of  the  several 
tissues  of  the  body,  in  various  positions,  and  under  varying 
circumstances.  It  is  to  assist  the  student  in  these  requirements 
that  the  following  work  is  designed ;  and  every  effort  has  been 
made  to  present  the  facts  of  Anatomy  in  such  a  manner,  that 
they  may  be  most  easily  grasped  by  the  mind  and  retained  by  the 
memory  ;  it  will  be  found  also,  that  as  far  as  is  compatible  with 
a  work  of  the  kind,  attention  is  drawn  to  all  those  points  whick 
have  especial  interest  in  the  practice  of  medicine  or  surgery,  and 
directions  are  given  for  the  performance  of  many  operations 
which  do  not  seriously  interfere  with  or  injure  the  dissection. 
The  education  of  the  eye  is  a  gradual  and  tedious  process,  but 
one  which  is  pretty  certain  to  be  satisfactorily  accomplished  if  the 
student  do  but  use  his  hands  properly,  and  therefore  a  few  words 
on  the  manual  part  of  dissection  may  not  be  out  of  place. 

First,  as  to  the  INSTRUMENTS  requisite  for  dissection.    A 
case  containing  six  or  eight  scalpels,  two  pairs  of  scissors,  a  pair 
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of  dissecting  forceps,  a  set  of  chain-hooks,  a  hlow-pipe,  and  a 
probe,  will  enable  the  student  to  make  all  requisite  dissections, 
supposing  that  he  is  allowed  the  use  of  a  saw  and  chisel  in  the 
dissecting-room.  Great  variety  exists  in  dissecting  cases,  both  as 
to  fonn  and  expense,  but  so  long  as  the  instruments  themselves 
are  strong  and  good,  the  simpler  the  case  the  better. 

SCALPELS  for  dissection  are  made  of  two  principal  shapes ; 
"in  one,  the  edge  is  bevelled  to  the  point,  the  back  being  straight ; 
in  the  other,  both  back  and  edge  are  bevelled  to  a  point  midway 
between  the  two.  The  latter  form  is  preferable  for  most  pur- 
poses. The  blade  should  not  be  more  than  an  inch  and  a  half 
long,  and  never  double-edged,  but  the  material  of  which  the 
handle  is  constructed  is  a  matter  of  indifference.  For  all  oixiinary 
dissection,  it  will  be  found  most  convenient  to  hold  the  scalpel 
like  a  pen  ;  but  for  cleaning  the  fiwcia  off  muscles,  and  following 
out  small  nerves,  it  is  better  to  hold  it  reversed,  so  that  the  hack 
of  the  knife  may  be  against  the  tissue  which  is  to  be  preserved. 
In  making  the  first  incision  through  the  skin  of  a  limb,  or  in  any 
.other  position  where  a  long  incision  is  required,  the  knife  may, 
with  advantage,  be  held  uTidtr  the  hand,  by  which  the  wrist  has 
more  play,  and  the  student  has  the  opportunity  of  practising  a 
mode  of  holding  the  knife,  which  he  will  find  very  useful  when 
operating  on  the  living  body. 

The  FORCEPS  should  be  broad  at  the  extremities  and  coarsely 
serrated,  so  that  it  may  retain  a  firm  hold  on  small  portions  of 
tissue.  It  is  very  important  that  the  forceps  should  not  be  too 
strong  in  the  spring,  for  in  that  case  it  becomes  so  fatiguing  to 
the  hand  that  it  is  impossible  to  continue  its  use  for  any  length 
of  time.  The  forceps  should  be  held  lightly  between  the  thumb 
and  the  first  and  second  fingers  of  the  left  hand,  which  may  be 
steadied  by  resting  the  little  finger  on  a  neighbouring  part. 

The  CHAIN  HOOKS  should  be  strong,  and  bent  in  the 
direction  of  the  thickness  and  not  of  the  breadth  of  the  steel,  as 
is  sometimes  done.  These  latter  are  very  inferior,  being  liable 
to  be  unbent  under  any  considerable  strain.  Care  should  be 
taken  that  the  chains  are  firmly  linked,  and  that  the  central  ring 
is  sufficiently  stout  to  bear  any  force  that  may  be  applied  to  it 

The  SCISSORS  should  be  large  and  strong,  and  it  will  be 
found  to  be  advantageous  to  have  one  curved  pair,  which  is  very 
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useful  in  preparing  the  ligaments.  Sounds  and  staflfs  will  be 
required  for  the  purpose  of  practising  the  introduction  of 
instruments  into  the  bladder  ;  but  these  are  found  in  most  dis- 
secting rooms,  together  with  saws  and  other  large  tools  requisite 
for  dissection. 

The  student  will  do  well  to  bear  in  mind  that  he  will  probably 
be  called  upon  in  after  life  to  operate  on  the  living  body,  the  only 
true  preparation  for  which  is  careful  dissection  ;  he  should  there- 
fore, as  far  as  possible,  conduct  all  his  dissections  &s  methodically 
and  with  as  much  care  as  if  operating  on  the  living  body,  and  by 
this  means  he  will  do  much  to  fit  himself  for  his  duties  as  a 
practical  surgeon. 

The  SKIN  consists  of  two  principal  layers,  the  true  skin  or 
derma,  and  the  scarf-skin  or  epidermis.  In  the  dead  body,  if  at  all 
decomposed,  the  epidermis  or  cuticle  is  easily  separated,  but 
should  be  carefully  preserved  during  the  dissection,  as  it  prevents 
the  subjacent  parts  from  drying.  In  removing  the  skin,  tlie  first 
incisions  should  be  made  at  once  through  its  whole  thickness,  and 
a  comer  being  held  with  the  forceps,  the  knife  is  to  be  carried 
with  a  sweeping  movement  beneath  it,  the  edge  being  towaids 
the  skin  and  the  back  to  the  fascia,  which  should  be  left  smooth 
and  uniform.  The  imder  surface  of  skin  neatly  reflected  is  white, 
and  the  tissue  beneath  it  more  or  less  yellow. 

The  SUPERFICIAL  FASCIA  consists  of  loose  areolar  tissue 
containing  more  or  less  fat  It  contains  the  superficial  blood- 
vessels, nerves,  and  lymphatics,  and  may  in  some  situations  be 
divided  into  two  layers. 

The  DEEP  FASCIA  is  a  dense  fibrous  layer,  white  and 
glistening  in  appearance.  It  lies  beneath  the  superficial  fascia 
and  fonns  sheaths  for  the  limbs  ;  being  attached  to  various  ridges 
of  bone,  and  sending  processes  (intermuscular  septa)  between  the 
mufidea. 

In  cleaning  muscles,  it  is  essential  to  have  the  fibres  stretched 
and  rendered  tense,  which  may  be  accomplished  by  moving  the 
limb  or  applying  the  hooks.  A  muscle  should  invariably  be 
cleaned  along  its  fibres  ;  the  dissector  beginning  at  one  edge  and 
advancing  steadily  to  the  other,  and  thus  reflecting  a  complete 
layer  of  fascia  ;  the  knife  being  held  with  the  back  to  the  muscle, 
to  avoid  injury  to  it    The  attachments  of  a  muscle  (origin  and 

Hi 
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inseitioii)  should  be  most  carefiilly  followed  out,  and  studied  on 
the  separate  bones ;  but  it  is  important  also  to  clean  the  fascia 
from  the  whole  length  of  the  muscle,  or  it  will  soon  look  dirty. 
A  muscle  should  always  be  divided,  when  necessary,  midway 
between  its  origin  and  insertion,  so  that  these  important  points 
may  be  preserved  for  study. 

The  ARTEEIES  of  a  subject  are  usually  injected,  and  it  is 
impossible  to  follow  out  all  the  minute  branches  without  this 
assistance  ;  but  opportunity  should  be  taken  by  the  advanced 
student  to  repeat  his  dissection  upon  an  iminjected  subject,  in 
which  the  relations  and  appearance  of  the  parts  more  closely 
resemble  those  of  the  living  body. 

The  main  trunks  of  the  NERVES  and  their  principal  branches 
are  readily  followed  out,  but  their  minute  ramifications  require 
more  time  and  labour  than  a  student  can  afford  to  bestow  upon 
them. 

The  student  should  bear  in  mind  that  his  manual  labour  is 
only  a  part  of  his  duty,  and  will  be  thrown  away,  vmless  he  at 
the  same  time  study  the  description  of  the  part  upon  which  he  is 
engaged ;  he  should  not  therefore  carry  the  dissection  further 
than  he  can  learn  the  description  on  the  same  day,  and  at  the 
gubject ;  and  should  if  possible  re-peruse  the  description  in  the 
evening,  and  always  on  the  next  morning,  before  carrying  the 
dissection  any  further. 

In  order  to  preserve  a  part,  it  is  essential  that  the  dissector 
should  himself  secure  the  skin  around  it  with  a  few  stitches,  and 
wrap  it  with  damp  cloths.  These  may  be  dipped  in  some 
preservative  solution,  or  common  salt  may  be  grated  finely  over 
the  part.  This  latter,  however,  destroys  the  colour  of  the  part 
and  its  smooth  appearance.  A  dissected  part  should  be  sponged 
over  daily,  when  it  is  uncovered  for  fresh  dissection. 


PAKT  I. 


DISSECTION  OF  THE  ARM 

[The  Stydent  is  requested  to  read  the '  Introduction  *  bejore  commiencing 
the  dissection,  unless  he  lias  done  so  previously,] 

Before  beginning  the  dissection,  the  student  should  make  him- 
self fully  acquainted  with  the  external  configuration  of  the  part, 
and  the  relations  of  surface-markings  to  deeper  structures  ;  and  if 
he  has  already  dissected  this  region,  he  should  moke  the  incisions 
necessary  to  expose  the  several  arteries  in  the  positions  in  which 
they  are  usually  tied,  according  to  the  directions  which  accompany 
the  description  of  each  vessel,  taking  care  not  to  disturb  the 
tissues  unnecessarily,  and  to  stitch  up  the  incisions  without 
delay. 

The  curves  of  the  clavicle  are  generally  seen  with  ease ;  but 
the  finger  should  be  carried  along  the  bone  to  note  any  irrega- 
larity  denoting  old  fracture,  and  to  trace  its  articulation  with  the 
acromion  process  of  the  scapula.  The  stemo-clavicular  joint 
should  also  be  examined,  and  if  the  arm  is  freely  moved,  the 
extensive  range  of  motion  in  that  joint  will  be  better  appreciated. 
The  development  of  the  mammary  region  will  vary  according  to 
the  sex  and  age  of  the  subject.  In  the  case  of  a  female  subject, 
the  advanced  student  should  notice  the  condition  of  the  nipple 
and  its  surrounding  areola,  as  indicating  previous  pregnancies  or 
the  contrary,  and  may  advantageously  practise  removal  of  the 
breast  by  two  elliptical  incisions,  one  above,  the  other  below  the 
nipple,  taking  great  care  to  remove  the  whole  of  the  breast,  and 
not  to  leave  any  glandular  tissue  attached  to  the  skin  or  the 
deeper  structures. 


6  DISSECTION  OF  THE  ARM. 

The  roundness  of  the  shoulder  will  be  found  to  depend  upon 
the  projection  of  the  head  of  the  humerus  beyond  the  bony  arch 
formed  above  it  by  the  acromion  and  clavicle,  and  in  a  thin 
subject  the  head  of  the  bone  and  the  bicipital  groove  may  be 
readily  felt  when  the  arm  is  rotated.  About  a  finger's  breadth 
to  the  inner  side  of  the  head  of  the  humerus,  and  indistinctly  felt 
on  account  of  the  muscles  attached  to  if,  is  the  coracoid  process, 
and  the  relation  of  these  bones  in  health  should  be  fully  appre- 
ciated. In  a  muscular  subject,  a  long,  nearly  vertical  groove  or 
dimple  at  this  point  marks  the  separation  between  the  deltoid  and 
pectoralis  major ;  and  another,  seen  occasionally  extending 
obliquely  from  near  the  inner  end  of  the  clavicle,  marks  the 
division  between  the  sternal  and  clavicular  fibres  of  the  latter 
muscle.  By  lifting  the  arm  and  drawing  it  from  the  body,  the 
anterior  and  posterior  bovmdaries  of  the  axilla  will  be  made  pro- 
minent, and  the  fascia  extending  from  one  to  the  other  will  be 
put  on  the  stretch  so  that  the  finger  cannot  be  pushed  into  the 
armpit ;  whereas  if  the  arm  is  brought  to  the  side  the  fascia  is 
relaxed,  and  the  finger  will  readily  reach  the  head  and  neck  of 
the  humerus,  vdth  the  great  vessels  and  nerves  to  theii*  inner 
side,  and  intenial  to  these  again,  the  wall  of  the  thorax,  with 
probably  some  lymphatic  glands. 

The  brachial  artery  and  nerves  can  be  traced  along  the  inner 
border  of  the  biceps  to  the  bend  of  the  elbow,  and  the  shaft  of  the 
humerus  can  be  readily  felt.  In  front  of  the  elbow  is  a  hollow, 
corresponding  to  a  space  to  be  afterwards  dissected,  and  occa- 
sionally the  superficial  veins  stand  out  prominently,  in  which  case 
vensBsection  should  be  practised.  The  prominent  internal  condyle 
of  the  humerus  and  its  relation  to  the  olecranon  process  of  the 
ulna  are  readily  seen,  and  the  ulnar  nerve  can  be  felt  between  the 
two  points  of  bone.  The  rounded  external  condyle,  with  the 
zidge  leading  to  it,  can  be  felt  in  most  subjects,  as  also  the  head 
of  the  radius,  which  should  be  rotated,  that  its  relation  to  the 
condyle  may  be  better  appreciated. 

In  the  fore-arm  the  radius  can  be  but  little  felt,  except  at  its 
lower  extremity ;  but  the  olecranon  process  and  sharp  posterior 
margin  of  the  ulna  are  always  to  be  distinguished  even  in  very 
muscular  subjects.  It  should  be  observed  that  the  ulna  is  the  more 
prominent  of  the  two  bones  at  its  lower  end,  whilst  the  end  of 
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the  radios  is  a  little  lower  down  than  that  of  the  ulna  ;  the  sty- 
loid process  of  each  can  be  readily  distinguished.  The  tendons 
of  the  flexor  carpi  radialis  and  flexor  carpi  ulnaris  are  usually 
prominent,  and  serve  as  guides  to  the  radial  and  ulnar  arteries, 
which  may  be  felt  (if  injected)  to  the  outer  side  of  each  tendon. 
The  metacarpus  and  phalanges  are  to  be  examined,  and  the  ad- 
vanced student  may  advantageously  amputate  one  or  two  fingers 
(middle  or  ring).  It  is  to  be  borne  in  mind  that  the  transverse 
markings  on  either  the  palmar  or  dorsal  aspect  of  the  fingers, 
form  no  guide  to  the  articulation,  which  is  always  nearer  to 
the  nail.  When  the  finger  is  bent,  the  prominence  at  the  articu- 
lation is  due  to  the  proximal  phalanx,  and  the  joint  is  below  that 
point  The  best  rule,  therefore,  in  amputating  through  the  pha- 
langeal articulations,  is  to  bend  the  phalanx  which  is  to  be 
removed  to  a  right  angle  with  the  one  above  it,  and  to  begin  the 
incision  at  a  point  midway  in  the  thickness  of  the  upper  phalanx, 
cutting  transversely  to  a  corresponding  point  on  the  opposite 
side. 

The  limb  should  be  carefully  bandaged  from  the  fingers  to  the 
middle  of  the  upper  arm,  and  only  uncovered  as  may  be  necessary 
in  the  progress  of  the  dissection. 

[The  arm  being  drawn  away  from  the  side,  an  incision  is  to  be 
made  half  an  inch  to  one  side  of  the  median  line  of  the  ster- 
num in  its  whole  length,  and  to  bo  joined  at  right  angles  by 
another  running  along  the  whole  length  of  the  clavicle  on  to  the 
acromion  process,  and  thence  in  a  vertical  direction  half-way 
down  the  upper  arm.  Another  incision  is  to  be  made  trans- 
versely from  tne  ensiform  cartilage,  and  must  be  carried  beyond 
the  posterior  fold  of  the  armpit.  The  large  flap  of  skin  thus 
marked  out  is  to  be  reflected  towards  the  arm,  the  dissector  on 
the  right  side  beginning  at  the  lower  end  of  the  stemxmi,  and  on 
the  left  side,  at  its  upper  extremity.] 

Beneath  the  skin  is  the  subcutaneous  fascia,  which  is  often  very 
fiatty  in  the  female.  The  mamma  will  also  be  exposed  (an  incision 
being  carried  round  the  nipple  so  as  to  leave  it  attached  to  the 
organ)  in  the  female,  or  its  rudiment  in  the  male  subject.  In  a 
weU-developed  body  the  fibres  of  the  platysma  myoides  may  be 
seen  arising  from  the  fascia  below  the  clavicle. 

The  Mamma,  or  breast,  is  a  gland  of  very  variable  bulk  lying 


8  DiasEcnoN  of  thx  ahm. 

npon  tlie  great  pectoral  muscle,  &om  which  it  i«  aeparated  by  ■ 
quantity  of  loDM  cellular  tissue.  Its  biee  is  nearly  circular,  and 
osuolly  extends  &om  the  side  of  the  sternum  to  the  margin  of  the 


Fig.  1 .— llu«lc<  of  the  anterior  sipoct  of  the  trunk  (from  'Wiliion)  ;  on 
the  left  ude  of  tho  body  the  superficial  layer  !■  teen,  on  the  right  the  deeper 

1.  Pectomlii  major.  6.  PcctoralU  minor. 

2.  Deltoid.  7-  Comeo-brachiBlia, 

5.  Aotcrior  border  of  Ihe  latitumus        8.  Vpper  part  of  the  bicepi,  show* 

dont.  mg  It*  two  bead*. 

4.  Serratu*  mignui.  9.  Coracojd  proc«u  of  the  acajjula, 

6.  SubchTiua,  right  lide.  10.  Senatua  magnui,  light  nde. 


PECTORAL  REGION. 


9 


anterior  wall  of  the  axilla,  reaching  from  the  third  to  the  seventh 
rib  in  the  vertical  direction.  Near  its  centre,  and  at  a  point 
opposite  to  the  fourth  rib,  is  the  mamilla  or  nipple,  around  which 
is  the  areola  of  discoloured  skin,  the  tint  of  which  becomes  darker 
as  pregnancy  advances.  The  nipple  may  be  shown  to  be  pierced 
by  numerous  small  lactiferous  ducts  by  introducing  bristles  into 
their  openings,  and  its  skin  is  thin  and  delicate. 

The  gland  consists  of  numerous  lobules  bound  together  by 
tough  cellular  tissue,  and  having  a  quantity  of  fat  interspersed 
between  them.  Each  lobule  is  abundantly  supplied  with  blood- 
vessels and  has  a  separate  galactoferous  duct.  These  last  converge 
towards  the  nipple,  and  beneath  the  areola  become  straight  and 
somewhat  dilated  so  as  to  form  lacteal  sinuses. 

The  arteries  of  the  breast  are  derived  from  the  thoracic 
branches  of  the  axillary  artery,  from  the  intercostal  arteries,  and 
from  the  internal  mammary  branch  of  the  subclavian,  which  runs 
down  the  back  of  the  sternum. 

Cutaneous  Nerves  and  Vessels. — In  the  superficial  fascia 
on  the  front  of  the  chest  are  the  anterior  cutaneous  branches  of 
the  intercostal  nerves  and  arteries.  They  appear  at  regular  inter- 
vals on  each  side  of  the  sternum  as  they  pierce  the  pectoral 
muscle,  and  are  of  small  size. 

The  terminations  of  the  descending  branches  of  the  superficial 
cervical  plexus  may  also  be  found  beneath,  or  piercing,  the  pla- 
tysma,  and  crossing  the  clavicle  in  the  positions  their  names 
imply,  viz.  sternal,  clavicular,  and  acromial, 

[The  Pect oralis  major  is  to  be  put  on  the  stretch  by  drawing 
the  arm  from  the  side  and  supporting  it  at  a  convenient  height, 


11.  Extenial  intercostal  muscle  of 

the  fifth  intercostal  space. 

12.  External  oblique. 

13.  Its   aponeurosis:     the   median 

line  to  tJie  right  of  this  num- 
ber is  the  linea  alba;  the 
curved  line  to  its  left,  the  linea 
semilunaris ;  the  transverse 
lines  above  and  below  the 
number,  the  line®  transversse. 

14.  Poupart*s  ligament 

16.  External  abdominal  ring. 

16.  Eeetui  muscle  of  the  right  tide 


brought  into  view  by  the  re- 
moval of  the  anterior  segment 
of  its  rfieath  ;  ♦  posterior  seg- 
ment of  its  sheath  with  the 
divided  edge  of  the  anterior 
segment. 

17.  P}Tamidalis  muscle. 

18.  Internal  oblique. 

19.  Conjoined  tendon  of  the  internal 

oblique  and  transversaUs. 

20.  The  lower  curved  border  of  the 

internal  oblique  muscle. 
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its  fibres  ore  then  to  be  cleaned  &om  below  on  the  right,  and 
from  above  on  the  left  side.] 

The  Pectoralis  Uajor  (Fig.  1,  i)  consists  of  a  sternal  and  a 
clavicular  portion  separated  by  a  cellular  intervaL  The  sternal 
portion  arises  from  the  whole  length  of  one  side  of  the  sternum 
and  from  the  cartilages  of  all  the  true  ribs  except  the  seventh, 
and  is  connected  below  with  the  aponeurosis  of  the  abdominal 
muscles.  The  clavicular  portion  arises  from  the  inner  or  sternal 
half  of  the  anterior  border  of  the  clavicle,  and  is  separated  by 
another  cellular  interval,  containing  the  cephalic  vein,  from  the  del- 
toid muscle.  The  two  portions  are  united  at  their  insertion  into  the 
anterior  or  outer  edge  of  the  bicipital  groove  of  the  humerus,  the 
muscle  being  folded  near  its  insertion,  so  that  the  sternal  fibres 
pass  behind,  and  reach  higher  up  the  bone  than,  those  from  the 
clavicle.  The  deeper  portion  of  the  insertion  is  more  tendinous 
than  the  superficial  fibres,  which  are  closely  connected  with  the 
deltoid. 

The  action  of  the  pectoralis  major  is  to  rotate  the  humerus  in- 
wards and  then  cross  it  over  the  chest,  and  the  upper  fibres  may 
slightly  assist  the  deltoid  in  raising  the  arm.  If  tlie  arm  were 
fixed  above  the  chest,  the  muscle  would  drag  the  trunk  upwards, 
as  in  climbing.  It  may  also  act  as  an  extraordinary  muscle  of 
inspiration  when  the  arm  is  fixed,  as  is  seen  in  the  case  of  asth- 
matic persons.  It  is  supplied  by  the  external  anterior  thoracic 
nerve  and  partly  by  the  internal  anterior  thoracic  nerve.  In  very 
well  developed  subjects,  muscular  slips  are  not  unfrequently 
found  lying  at  the  side  of  the  sternum,  and  superficial  to  the  pec- 
toralis, with  which  they  may  have  some  connection  ;  but  they  are 
more  frequently  continuous  with  the  stemo-mastoid  muscle. 

The  Axilla. 

rif  the  arm  is  well  drawn  from  the  side  the  boundaries  of  the 
axilla  or  annpit  will  be  readily  seen,  and  it'  the  skin  has  not  been 
already  removed  from  the  posterior  boundary  (latissimus  dorsi), 
it  should  now  be  turned  back.  The  strong  deep  fascia  will  be 
seen  stretching  from  the  pectoralis  to  the  lutissimus  dorsi,  form- 
ing the  base  of  the  conical  space  known  as  the  axilla  ;  and  the 
student  should  again  notice  that  it  is  impossible  to  thrust  the 
finger  deeply  into  the  space  so  long  as  the  fascia  is  stretched  by 
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the  extension  of  the  arm,  but  that  when  the  arm  is  drawn  to  the 
side  the  finder  passes  into  the  space,  and  con  feel  the  axillary 
artery  (if  injected),  and  the  head  of  the  humerus  partially.] 

The  lateral  cutaneous  branches  of  the  intercostal  vessels  and 
nerves  are  to  be  found  behind  the  border  of  the  pectoralis  major 
by  carefully  dividing  the  fascia  parallel  to  the  ribs.  The  first  in- 
tercostal nerve  has  no  lateral  branch,  but  six  lateral  branches 
firom  the  upper  nerves  (from  2nd  to  7th)  will  be  found  appearing 
at  the  side  of  the  chest,  between  the  digitations  of  the  serratus 
magnus.  Each  lateral  cutaneous  nerve,  except  that  of  the  second, 
divides  into  anterior  and  posterior  branches,  which  turn  forwards 
to  the  pectoral  region,  and  backwards  over  the  latissimus  dors! 
respectively. 

The  lateral  cutaneous  branch  of  the  second  nerve  passes  down 
the  inner  side  of  the  arm  to  join  the  lesser  internal  cutaneous 
nerve,  or  nerve  of  Wrisbeig,  and  is  hence  called  the  intercosto- 
humeral  nerve.  The  posterior  branch  from  the  third  nerve  usually 
accompanies  and  joins  this.  These  last  must  be  found  at  once 
and  are  to  be  carefully  preserved. 

[All  the  fat  is  to  be  removed  from  the  axilla,  and  the  muscles 
cleaned,  so  far  as  they  are  exposed,  care  being  taken  not  to  injure 
the  axillary  vessels  (mrticularly  the  vein)  and  nerves,  which  are 
to  the  outer  side  of  the  space  ;  nor  the  posterior  thoracic  nerve, 
which  runs  vertically  upon  the  serratus  magnus,  about  three 
inches  from  the  edge  of  the  pectoralis  ;  nor  the  subscapular  vessels 
and  nerves  at  the  edge  of  the  subscapularis.] 

The  Axilla  is  a  conical  space  between  the  chest  and  upper 
arm,  and  has  the  following  boundaries  :— In  front  is  the  pectoralis 
major  muscle,  with  the  minor  beneath  it ;  behind  are  the  subsca- 
pularis, latissimus  dorsi,  and  teres  major  muscles ;  to  the  inner 
side  is  the  serratus  magnus,  with  the  upper  ribs  and  intercostal 
muscles ;  and  to  the  outer  side  the  upper  part  of  the  humerus  and 
the  coraco-brachialis  muscle.  The  base  of  the  cone  has  already 
been  seen  to  be  the  axillary  fascia  stretched  between  the  anterior 
and  posterior  boundaries,  and  the  apex  will  now  be  found  with 
the  finger  in  a  triangular  interval  between  the  clavicle,  the  upper 
border  of  the  scapula,  and  the  first  rib.  The  great  vessels  and 
nerves  lie  along  the  outer  boundary  of  the  space,  the  artery  being 
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between  tlie  nervous  cords  and  the  vein  to  their  inner  nde,  whileit 

the  branches  of  the  artei;  take  a  geneial  direction  towBids  the 

Fig.  2. 


thorax.  On  thu  inner  side  of  the  apace,  and  imbedded  in  fat  nre 
the  glandn,  ten  or  twelve  in  number,  which  receive  the  lymphatics 
from  the  mamma  and  arm,  and  which  maj  therefore  be  extir- 


Pig.  2.— Th( 

1.  Cephalic  vein. 
S.  Fectondis  major. 

3.  Deltoid. 

4.  Pcctoralis  minor. 

5.  I*ng  thonwio  artfry. 

6.  Obliqui»  eitcrnus. 

7.  Alar  thoracic  artery. 

8.  Sermtufl  nrngnua. 

9.  Median  nene, 

10.  LatiBsimua  doni. 

11.  Aiillnry  artery. 

12.  Posterior  thoraeie  nerve 

13.  Coraco-biachialia. 

11.  Long  lutMcapular  nerve 


CD. 


bj  J.  T.  Gray.) 
IS.  Dhiar  nerve. 
IB.  Teres  major. 
17.  Internal  cutf~ 
IS.  SubacapularL. 

19.  Ken-e  of  WriBbcig. 

20.  Subeeapular  artery. 

21.  BicDi. 

22.  Uiddle  subscapular  nerve. 
24,  Intereasto-bumeral  nerve. 
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pated  when  diseased,  or  incised  when  suppurating,  withont 
danger  to  the  large  vessels. 

Opportunity  is  to  be  taken,  before  any  further  dissection  is 
made,  to  expose  the  lower  part  of  the  axillary  artery  thoroughly, 
as  that  is  the  portion  of  the  vessel  to  which  a  ligature  may  be 
applied. 

Surgery. —  To  tie  the  axillary  artery:  tha  arm  being  drawn 
away  from  the  trunk,  an  incision,  three  inches  long,  is  to  be  made 
in  the  length  of  the  limb,  at  a  distance  behind  the  edge  of  the 
pectoral  muscle  equal  to  one-third  of  the  whole  width  of  the 
axilla.  On  dividing  the  deep  fascia,  the  large  axillary  vein  will 
come  into  view,  which  must  be  drawn  down  and  held  aside,  when 
the  large  nervous  cords  will  be  seen,  and  a  little  dissection  will 
expose  the  axillary  artery  placed  deeply  between  them.  The 
aneurism  needle  is  to  be  passed  &om  below  (in  this  position), 
t.  e,  between  the  vein  and  artery. 

JThe  pectoralis  major  is  to  be  divided  vertically  about  its 
middle  and  reflected,  when  branches  of  the  acromio-thoracic 
artery  and  the  extemcd  anterior  thoracic  nerve  will  be  seen  enter- 
ing its  under  surface.  The  pectoralis  minor  will  now  be  exposed, 
with  the  costo-coracoid  membrane  at  its  upper,  and  the  long 
thoracic  artery  at  its  lower  border.] 

The  Pectoralis  Minor  (Fig.  1,  6)  is  beneath  the  pectoralis 
major,  and  therefore  assists  in  forming  the  anterior  boundary  of 
the  axilla.  It  arises  from  the  anterior  extremities  of  the  third, 
fourth,  and  fifth  ribs,  an  inch  from  their  junctions  with  the  car- 
tilages, and  is  inserted  into  the  inner  side  of  the  coracoid  process 
of  the  scapula,  thus  crossing  obliquely  the  axillary  vessels  and 
nerves.  The  pectoralis  minor  would  draw  the  coracoid  process 
and  scapula  downwards,  but  is  principally  a  muscle  of  inspiration^ 
taking  its  fixed  point  from  the  coracoid  process,  and  so  raising  the 
libe.    It  is  supplied  by  the  internal  anterior  thoracic  nerve. 

The  Oosto-Coracoid  Membrane  is  the  strong  fascia  seen  im- 
mediately above  the  pectoralis  minor,  where  it  covers  the  axillary 
Tessels  and  gives  passage  to  the  acromio-thoracic  artery,  the 
cephalic  vein,  and  the  external  anterior  thoracic  nerve.  It  is 
attached  to  the  coracoid  process,  to  the  lower  border  of  the  clavicle, 
and  to  the  first  rib,  and  when  divided  will  be  seen  to  cover  the 
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axillary  vessels  and  nerves  and  to  enclose  the  subclavius  mascle, 
being  continued  for  some  distance  on  the  vessels,  the  sheath  of 
which  it  strengthens. 

The  Subclavius  (Fig.  1,  5)  is  a  small  muscle  wliich  arises  by  a 
tendon  from  the  cartilage  of  the  first  rib,  and  is  inserted  into  the 
groove  on  the  under  surface  of  the  middle  third  of  the  clavicle. 
It  is  a  depressor  of  the  clavicle,  and  is  supplied  by  a  special  branch 
of  the  brachial  plexus  above  the  clavicle. 

The  sheath  of  the  axillary  vessels  is  derived  from  the  fascia  in 
the  neck,  and  passes  beneath  the  clavicle.  It  is  strengthened  by 
a  process  of  the  costo-coracoid  membrane,  and  is  gradually  lost 
upon  the  vessels. 

[The  pectoralis  minor  is  to  be  divided  two  inches  from  its  in- 
sertion, when  the  axillary  vessels  and  nerves  will  be  fully  ex- 
posed and  are  to  be  cleaned.  The  small  nerve  emerging  from 
between  the  artery  and  vein,  and  entering  the  pectoralis  minor, 
is  the  internal  anterior  thoracic] 

The  Axillary  Artery  (Fig.  2,  11)  is  the  continuation  of  the 
subclavian,  and  extends  from  the  lower  border  of  the  first  rib  to 
the  lower  border  of  the  insertion  of  the  teres  major.  In  its  upper 
part  it  is  placed  deeply  in  the  axilla,  but  its  lower  portion  has 
been  already  seen  to  be  comparatively  superficial.  The  artery  is 
divided  into  three  parts,  viz.  first,  or  that  above  the  pectoralis 
minor;  second,  or  that  beneath  the  pectoralis  minor;  and  third, 
or  that  beloio  the  pectoralis  minor. 

First  part  (from  the  lower  border  of  the  first  rib  to  the  upper 
border  of  pectoralis  minor)  has  in  front  the  pectoralis  major 
muscle  and  the  costo-coracoid  membrane,  and  is  crossed  by  the 
cephalic  and  acroniio-thoracic  veins,  and  external  anterior 
thoracic  nerve ;  behind,  it  has  the  first  intercostal  space,  vdth  a 
digitation  of  the  serratus  magnus  and  the  posterior  thoracic  nerve 
(external  respiratory  of  Bell) ;  to  its  inn^r  side  is  the  axillary 
vein,  and  to  the  outer  the  large  cords  of  the  brachial  plexus. 
This  part  of  the  artery  gives  off  two  branches,  the  Superior 
Thoracic  and  Acromio-thoracic 

Second  part  (beneath  the  pectoralis  minor)  has  in  front  the 
pectoralis  major  and  pectoralis  minor ;  behind,  at  a  little  distance, 
is  the  subscapularis,  with  the  posterior  cord  of  the  brachial 
plexus  ;  to  its  inner  side  are  the  vein  and  the  inner  cord ;  whilst 
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on  the  outer  tide  are  the  coraco-biachialis  and  outer  cord  of  the 
plexnp.  The  branches  of  this  part  of  the  artery  are  the  Long 
Thoracic  and  Alar  Thoracic 

Third  part  (from  the  lower  border  of  the  pectoralis  minor  to 
the  lower  border  of  teres  major)  has  the  pectoralis  major  in  front 
except  at  the  lowest  portion,  and  is  also  embraced  by  the  two 
heads  of  the  median  nerve,  which  itself  lies  for  a  short  distance 
in  front  of  the  artery :  behindy  it  lies  npon  the  lower  part  of  the 
subscapularis,  the  tendon  of  the  latissimus  dorsi,  and  a  small 
portion  of  the  teres  major  muscle,  together  with  the  musculo- 
spiral  and  circimiflex  nerves;  to  its  inner  side  is  the  axillary  vein, 
irith  the  inner  head  of  the  median  nerve  (for  a  short  distance), 
the  ubmr,  the  internal  cutaneous  and  lesser  internal  cutaneous 
(Wrisbei]g)  nerves;  to  the  outer  side  is  the  coraco-brachiolis 
muscle,  with  the  outer  head  of  the  median,  at  first,  but  lower 
down  the  entire  nerve,  and  also  the  external  cutaneous  nen^e, 
until  it  pierces  the  coraco-brachialis.  The  branches  of  this  por- 
tion are  the  Subscapular,  Anterior  Circumflex,  and  Posterior  Cir- 
cumflex. 

Branches  of  the  Axillary  Artery  (Fig.  3)/ — 

1.  The  superior  thoracic  (3)  is  a  small  branch  supplying  the  side 
of  the  chest  about  the  first  and  second  ribs,  and  anastomosing 
with  the  intercostal  arteries. 

2.  The  acromio-thoracic  (thoracica-hwneraria  ;  thomcic  axis) 
(i)  is  a  large  branch  arising  from  the  arteiy  at  the  upper  border 
of  the  pectoralis  minor, -and  immediately  piercing  the  costo- 
coracoid  membrane  to  divide  into  three  sets  of  branches.  One 
set  runs  forward  to  supply  the  pectoralis  major,  a  second  back- 
wards to  the  acromion  process  and  shoulder,  and  the  third  down- 
wards in  the  groove  between  the  pectoralis  nwyor  and  deltoid  by 
the  side  of  the  cephalic  vein. 

3.  The  long  thoracic  (5)  runs  along  the  lower  border  of  the 
pectoralis  minor  to  the  side  of  the  chest,  where  it  supplies  the 
mamma  (and  is  hence  sometimes  called  the  external  mammary 
artery).  It  anastomoses  with  the  intertial  mammary,  intercostal 
and  subscapular  branches. 

•  The  branches  of  the  Axillaiy  Artery  may  be  kept  in  mind  by  the  woid 
SALASAPj  thus '.—Superior  thoracic,  Acromio-thoracic,  Long  thoracic, 
Alar  thoracic,  Subscapular,  Anterior  and  Posterior  circumflex. 
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4.  Tbe  aiar  tharaeie  (3)  is  a  amall  branch  to  the  axillaiy  glanda. 
It  very  Beldom  arises  directly  from  the  aiJUaiy,  but  generally 
from  one  of  the  other  branches. 

5.  The  ttibicapular  (15)  is  a  large  branch  which  rana  along  the 
lower  bonier  of  the  subBcapnlaris  moscle  to  the  side  of  the  chert 
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i.  Ce^ulic  Tcin. 

6.  Look  thoracic  Brtorj-. 

6.  Aiiflflrv  artery. 

7.  Pectoralia  minor  (cut). 

S.  HuMulo-CDtBueoui  nerve. 

9.  Pecbinilis  majoc  (cut). 

10.  Median  nerve. 


11.  Ssmtiu  magniiB. 

12.  Foaterior  circumflex  oiicr}'. 

13.  Foaterior  thoracic  nenc. 

14.  PectonliB  maijor- 

15.  Bubecapular  artery. 

16.  Ulnar  nerve. 

17.  Donalii  acspuIiD  artery. 

18.  I '  --' 
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with  the  long  Bubscapulor  nerve,  and  then  supplies  the  ailjacent 
parti,  ajid  anaatomoseB  with  the  long  thoracic  artery.  About  an. 
inch  from  its  origin  this  utety  gives  off  a  latge  bnincb,  the 
dortalu  atapulit  (17),  which  winds  round  the  lower  border  of  the 
mbacapularis  muBcle  and,  after  giving  an  infrascapular  branch, 
disappears  through  a  triangular  interval,  bounded  (ua  Been  from 
the  front)  hj  the  long  head  of  the  triceps,  the  teres  major,  and 
the  snbscapularis. 


Fig.  <.— TheiMTvosof  the  AiiUa  (from  Hincbfcld  and  Lcvcillc). 

1.  Scaleii<u  nedius.  1.  7th  cerrical  Berre. 

2.  8<aUean>  antieui.  6.  BnprMcapulir  nerve. 

S.  Cord  Ibimed   b;  6th  and  Sth        6.  Subclavun  artery  (cut). 
Mrvieal  neiTM.  ^■  Inwition  of  nibcuiTiua. 
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6.  The  anterior  circumflex  is  a  small  branch  which  winds  round 
the  neck  of  the  humerus  beneath  the  coraco-brachialis  and  biceps, 
which  it  supplies,  giving  also  a  branch  up  the  bicipital  groove  to 
supply  the  shoulder-joint. 

7.  The  posterior  circumflex  (12)  is  larger  than  the  anterior,  and 
winds  behind  the  neck  of  the  humerus  to  supply  the  deltoid, 
passing  through  a  quadrilateral  space  bounded  (as  seen  in  front) 
by  the  teres  major,  subscapularis,  long  head  of  the  triceps,  and 
the  neck  of  the  humerus. 

The  Axillary  Vein  lies  to  the  inner  side  of  the  artery  for  the 
greater  part  of  its  course ;  it  is  formed,  at  a  variable  point,  by  the 
junction  of  the  basilic  vein  with  the  vena  comitee  of  the  brachial 
artery,  and  having  received  branches  corresponding  to  those  of 
the  artery,  and  the  cephalic  vein  immediately  below  the  clavicle, 
it  ends  in  the  subclavian  vein. 

Brachial  Nerves  (Fig.  4). — ^The  large  cords  of  the  brachial 

plexus  are  derived  from  the  5th,  6th,  7th,  and  8th  cervical  nerves, 

together  with  the  1st  dorsal,  which  make  their  appearance  in  the 

posterior  triangle  of  the  neck.    The  nerves  coalesce  and  divide 

again  in  an  irregular  manner  (see  Posterior  Triangle  of  Neck), 

but  the  result  is  that  they  enter  the  axilla  as  three  cords,  lying  to 

the  outer  side  of  the  first  part  of  the  axillary  artery ;  lying  to  the 

inner  and  outer  sides  of  and  behind  the  second  portion  of  that 

vessel ;  and  the  several  branches  derived  from  these  trunks,  and 

now  to  be  examined,  more  or  less  surrounding  the  artery  in  its 

third  part* 

*  The  brachial  plexus  may  eonaiat  occasionallj  of  only  two  cords  when  it 
enters  the  axilla ;  in  which  case  a  third  cord  is  formed  below  the  clavicle 
by  the  union  of  branches  derived  from  these  two  cords,  the  relations  to  the 
artery  remaining  the  same  as  are  given  above. 


8.  Cord  formed  by  8th  cervical  and 

1st  dorsal  nerves. 

9.  Pectoralis  major  (reflected). 

10.  Internal  anterior  thoracic  nerve. 

1 1 .  External  anterior  thoracic  nerve. 

12.  Origin  of  suk-lavius. 

13.  Pectoralis  minor  (reflected). 

14.  Internal  cutaneous  nerve. 

15.  Axillary  artery  (cut). 

16.  Posterior  thoracic  nerve  (Bell), 

17.  Musculo-cutaneous  nerve. 

18.  Origin  of  pectoralis  minor. 

19.  Median  nerve. 

20.  Nerve  of  Wrisberg. 


21.  Coraco-brachialis. 

22.  Intercosto-humeral  nerve, 

23.  Ulnar  nerve. 

24.  Subscapularis. 

25.  Brachial  artery, 

26.  Lateral  cutaneous  branch  of  3rd 

intercostal  ncn'o. 

27.  Middle  subscapular  nerve, 

28.  Short  subscapular  nerve. 

29.  Long  subscapular  nerve. 

30.  Pectoralis  major  (cut), 

31.  Basilic  vein. 

32.  Serratus  magnus. 

33.  Latissimus  dorsi. 


THE  BRACHIAL  NEBVES. 
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Brachial  plexus  formed 
by  5th,   6th.    7th,   8th. 
cervical,  and  1st  dorsal' 


nerves 


Outer  cord 


Inner  cord 


Posterior  cord , 


^ 


!  External  anterior  thoracic. 
£xtemal  cutaneous. 
Outer  head  of  median. 
/  Inner  head  of  median. 
I  Ulnar. 
.  <  Internal  cutaneous. 
/  Lesser  internal  cutaneous. 
\  Internal  anterior  thoracic. 
Musculo-spiral. 
C^cumflex. 
Three  subscapular  nerves. 


The  several  branches  are  to  be  thoroughly  identified,  and  their 
relations  to  the  vessels  ascertained  (vide  Axillary  Artery)  ;  but 
the  description  of  the  majority  is  more  conveniently  taken  at  a 
later  stage  of  the  dissection. 

The  External  anterior  thoracic  nerve  (ii)  is  a  small  branch 
derived  from  the  outer  cord,  going  to  the  under  surface  of  the 
pectoralis  major,  which  it  supplies. 

The  Internal  anterior  thoracic  nerve  (lo)  is  a  small  branch  from 
the  inner  cord,  which  passes  between  the  axillary  artery  and  vein 
to  supply  the  pectoiaHs  minor  and  communicate  with  the  pre- 
ceding nerve. 

The  Circumjlex  (Fig.  3,  19)  is  a  laige  nerve  from  the  posterior 
cord,  and  lies  behind  the  axillary  artery  for  a  short  distance, 
leaving  it  then  to  accompany  the  posterior  circumflex  artery 
through  the  quadrilateral  space  already  described,  and  winding 
round  the  humerus  to  the  deltoid,  to  which  it  will  l)e  subse- 
quently traced. 

Three  Suhsccypular  nerves  (Fig.  4,  27,  28,  29)  are  derived  from 
the  posterior  ca0t  The  long  subscapular  nerve  is  seen  at  the 
lower  border  of  the  subscapulaiis  muscle  accompanying  the 
artery,  and  ends  in  the  latissimus  dorsi,  sometimes  giving  a 
branch  also  to  the  upper  part  of  the  teres  major.  The  two 
shorter  subscapular  nerves  will  be  better  dissected  when  the  arm 
is  removed ;  they  enter  the  subscapularis  and  teres  major  muscles, 
and  supply  them. 

The  Posterior  or  long  thoracic  nerve  (external  respiratory  of 
Bell)  (16)  lies  upon  the  serratus  magnus,  which  it  supplies,  and  is 
one  of  the  supra-clavicular  branches  of  the  brachial  plexus,  being 
derived  from  the  fifth  and  sixth  nerves,  with  an  occasional  branch 
from  the  seventh  j  it  descends  behind  the  brachial  cords  and 
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axillary  vessels   to   its   distribution  upon  the  surface  of  the 
serratus. 

The  Serratus  Magnus  (Fig.  4,  32)  covers  the  side  of  the 
chest,  arising  by  eight  digitations  from  the  outer  surfaces  of  the 
eight  upper  ribs,  the  first  digitation  being  of  large  size,  and 
attached  to  tlie  second  as  well  as  to  the  first  rib.  The  fibres  have 
a  general  direction  backwards  to  the  inner  surface  of  the  base  of 
the  scapula,  where  they  are  ifi^erted,  but  the  first  two  digitations 
unite  to  form  a  thicker  portion  corresponding  to  the  surface  at 
the  upper  angle,  while  the  last  four  form  a  still  larger  bundle, 
corresponding  to  the  surface  at  the  inferior  angle  of  the  scapula. 
These  last  portions  interdigitate  with  the  external  oblique  muscle 
of  the  abdomen.  The  serratus  magnus  is  a  great  muscle  of  in- 
spiration,  taking  its  fixed  point  from  the  scapula,  and  thus  raising 
the  ribs.  If  the  muscle  has  the  ribs  for  its  fixed  point,  the 
scapula  is  drawn  forward,  the  bone  gliding  over  the  ribs  and  a 
quantity  of  loose  cellular  tissue  which  lies  upon  them.  The 
serratus  is  supplied  by  the  posterior  thoracic  nerve. 

Insertioiu  of  the  Latissimus  Borsi  and  Teres  Major. — The  upper 
part  of  the  latissimus  winds  roimd  the  lower  angle  of  the  scapula, 
which  it  envelopes  in  a  sort  of  fold,  and  ends  in  a  broad,  thin 
tendon,  which  passes  in  front  of  the  teres  major  to  be  inserted 
into  the  bottom  of  the  bicipital  groove  of  the  humerus  above  the 
level  of  the  teres  major.  The  tendon  of  the  latissimus  dorsi,  like 
that  of  the  pectoralia  major,  is  twisted,  so  that  the  fibres  of  the 
muscle  which  were  highest  at  their  origin,  are  lowest  at  their 
insertion,  and  vice  versd^  and  it  is  the  narrowest  of  the  three  ten- 
dons inserted  into  the  bicipital  groove. 

The  teres  major,  which  is  fleshy  throughout,  passes  behind  the 
tendon  of  the  latissimus,  being  more  or  less  incorporated  -with  it, 
and  is  inserted  into  the  inner  or  posterior  edge  of  the  bicipital 
groove,  exactly  opposite  the  pectoralis  major,  a  bursa  being 
formed  between  the  insertions  of  the  latissimus  and  teres. 

Opportunity  should  be  taken,  when  the  clavicle  is  divided  by 
the  dissector  of  the  neck,  to  trace  the  axillary  nerves  to  their 
origins,  and  to  study  the  brachial  plexus,  the  description  of  which 
is  given  with  the  "  Posterior  Triangle." 
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The  Front  of  the  Uffer  Arm. 

[An  incision  is  to  be  made  down  the  front  of  the  arm  to  three 
inches  below  the  bend  of  the  elbow,  and  the  skin  is  to  be  reflected 
on  each  side  for  a  couple  of  inches,  to  allow  of  the  dissection  of 
the  superficial  nerves  and  veins.] 

The  Internal  Cutaneous  Nerve  (Fig.  5,  1 5)  is  to  be  followed 
out  from  the  inner  cord  of  the  plexus  to  the  fore-arm.  It  lies  at 
first  to  the  inner  side  of  the  aidllary  artery,  and  then,  piercing 
the  deep  fascia  at  or  near  the  point  at  which  the  basilic  vein 
enters,  it  runs  in  front  of  the  inner  condyle  and  generally  over 
the  median  basilic  vein,  to  end  in  branches  to  the  upper  and  inner 
side  of  the  fore-arm.  A  posterior  branch  winds  above  the  inner 
condyle  to  the  back  of  the  fore-arm. 

The  Lesser  Internal  Outaneous  Nerve  (nerve  of  Wrisberg) 
(Fig.  4,  20),  if  it  exists,  pierces  the  fascia  at  a  variable  point,  and 
after  joining  with  the  intercosto-humeral  nerve,  supplies  the 
inner  side  of  the  upper  arm. 

A  aUaneous  branch  of  the  musctUo-spiral  nerve  appears  on  the 
inner  side  of  the  upper  arm,  below  the  teres  major,  and  is  dis- 
tributed to  the  skin. 

[The  veins  of  the  arm  are  very  variable,  and  the  best  way  of 
dissecting  them  therefore,  will  be  to  follow  botii  basilic  and 
cephalic  veins  down  to  the  elbow,  and  to  trace  out  their  radicles.] 

The  Median  Vein  (Fig.  5,  8)  is  near  the  centre  of  the  fore- 
arm and  divides  into  two  branches,  the  median  basilic  and  median 
cephalic,  which  pass  obliquely  inwards  and  outwards  respectively, 
to  assist  in  forming  the  basilic  and  cephalic  veins.  Piercing  the 
deep  fascia  near  the  centre  of  the  bend  of  the  elbow  is  the  pro- 
funda vein,  which  joins  the  median  near  its  point  of  bifurcation, 
and  forms  a  communication  between  the  vence  comites  of  the 
arteries  of  the  fore-arm  and  the  superficial  veins,  the  direction  of 
the  current  of  blood  varying  in  different  subjects. 

The  Anterior  and  Posterior  Ulnar  Veins  end  on  the  inner 
side  of  the  fore-arm  in  a  single  trunk,  which  unites  with  the 
median  basilic  to  form  the  basilic  vein. 

The  Basilic  Vein  (Fig.  5, 6)  runs  up  the  inner  side  of  the  arm 
to  about  its  middle,  where  it  pierces  the  deep  fascia,  and,  at  a 
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vaiiable  point,  unites  with  tha  vaue  comitea  of  the  brachial 
Fjg,  s.  artery  to  form  the  axUhuy  vein.    To 

the  inner  aide  of  the  basilic  vein,  and 
about  an  inch  above  the  condyle  ia  a 
lymphatic  gland  of  anail  size. 

Tlia  Radial  Vain  ascende  on  the 
outer  aide  to  join  the  median  cephalic 
and  form  the  Oepluilio  Tain,  which 
paues  up  the  outer  aide  of  the  arm, 
between  the  pectoialia  major  and  the 
deltoid,  and  has  already  been  traced  to 
its  termination  in  the  axillary  vein. 

The  Vediiui  Baailio  Vein  (Fig.  G, 
1 1)  has  impoitant  relations,  eince  it  lies 
superficial  to  the  brachial  artery,  and 
crosBes  under  the  internal  cutaneous 
nerve.  It  is  the  vesacl  usually  selected 
for  venccsection  on  account  of  its  size  ; 
and  protection  is  afforded  to  the  artery 
beneath,  by  the  interposition  of  a 
process  of  fascin  (bicipital  or  semi- 
lunar) which  is  connected  witli  the 
I  tendon  of  the  biceps,  and  may  now  he 

defined. 
The  Uedian  Cephalic  Vein  (Fig.  6,  lo)  is  of  smaller  size  and 


Fie.  6.-V 

1.  Hadial  vei 

2.  CephiUic  i 


i  of  the  fure-uim  ai 


6.  Biuilic  Tcin,  picrting  the  deep 

8.  Uedian  vnn. 

9.  Frof\mda  rein. 

10.  Median  flrphalic  vein. 

11.  Median  baeilic  rpin. 

12.  The   position   of  the   brachial 

13.  The  semiluaar    taacia,   deiivrd 

troia  the  tendon  of  the  bicepa, 


I  bend  of  the  elbow  (from  Wilson). 

which  teparutce   the    medinii 
basilic  rem  fttini  the  bmchiol 

11.  External       cuUneous       nervp, 

Siercing  the  deep  fnscia  nnd 
iriding  into  tuo  bmnches 
whlolt  pasH  behind  the  median 
cepbalLc  rein. 
Ifi,  Internul  cutaneous  nerve,  di- 
riding  into  branches  Khiuh 
pass  m  front  of  tho   median 

IB.  Ncn-e  of  Wrisberc. 
17.  Cutaneous  branch  of  the  mus- 
eulo-spiral  neo'e. 
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crosses  the  tendon  of  the  biceps,  close  to  the  outer  side  of  which, 
and  beneath  the  vein^  the  extemcd  cutaneous  nerve  makes  its 
appearance  and  supplies  the  adjacent  parts.  Above  and  to  the 
outer  side  of  the  external  cutaneous  nerve  will  be  found  one  or 
two  eictemal  cutaneous  branches  of  the  musculo-spiral  nerve, 
while  close  to  the  deltoid  may  be  found  a  small  twig  of  the 
circiimflex. 

The  deep  fascia  of  the  arm  is  sufficiently  seen  in  following  tho 
superficial  vessels  and  nerves.  It  is  continuous  with  the  fascia  of 
the  axilla  and  fore-arm,  and  is  attached  to  ridges  above  the 
condyles  of  the  humerus,  forming  the  external  and  internal  intet* 
muscular  septa,  which  give  attachment  to  muscular  fibres. 

[The  muscles  of  the  front  of  the  arm  are  now  to  be  cleaned 
together  with  the  vessels  and  nerves,  but  the  fascia  on  the  upper 
pert  of  the  muscles  of  the  fore-arm  need  not  be  disturbed.] 

The  Biceps  (Fig,  6,  7)  is  the  superficial  muscle  of  the  upper 
arm,  and  arises  by  two  heads  which  generally  unite  in  the  upper 
third  of  the  arm,  but  occasionally  remain  distinct  nearly  to  their 
insertions.  The  long  or  outer  head  cannot  be  fully  traced  at 
present,  since  it  arises  within  the  capsular  ligament  of  the  shoulder- 
joint  from  the  top  of  the  glenoid  cavity,  and  also  from  the  glenoid 
ligament.  Traversing  the  joint  but  excluded  from  the  synovial 
cavity  by  a  reflection  of  synovial  membrane,  the  tendon  enters  the 
bicipital  groove  of  the  humerus,  and  is  seen  to  emerge  from  the 
capsular  ligament  and  lie  upon  the  tendon  of  the  latissimus,  and 
between  the  insertions  of  the  pectoralis  major  and  teres  major 
muscles.  The  sJwrt  or  inner  head  arises  from  the  coracoid  process 
of  the  scapula,  in  common  with,  but  to  the  outer  side  of,  the 
coraco-brachialis,  and  the  two  heads  unite  to  form  a  large 
fleshy  belly.  The  fibres  converge  to  a  broad  tendon,  from  which, 
immediately  above  the  elbow-joint,  an  expansion,  called  the 
bicipital  or  semilunar  fascia,  is  given  off  to  join  the  fascia  on  the 
upper  and  inner  part  of  the  fore-arm  (Fig.  8,  i6).  This  must  be 
divided  in  order  to  follow  the  tendon  of  the  biceps,  which  passes 
deeply  to  be  inserted  into  the  back  of  the  bicipital  tubercle  of  the 
radius,  a  bursa  being  placed  between  the  tendon  and  the  upper 
smooth  surface  of  the  tubercle.  The  tendon  becomes  flattened 
near  its  insertion,  and  is  twisted  so  that  its  edges  become  anterior 
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Fig.  8. 


and  posterior.  The  action  of  the  bicepa  ia  to  anpiuata  the  fon- 
arm,  and  then  flex  it  upon  the  upper  aim,  being  a  good  example 
of  toKn  applied  to  a  lever  of  the  third  order.  Its  action  as  an 
extensor  of  the  upper  arm  ia  very  alight. 

The  Oorftco-br«hlali»  (Fig.  6,  6) 
ariiei  from  the  tip  of  the  coracoid  pro- 
ceH,  in  common  with,  but  to  the  inner 
side  of,  the  short  head  of  the  bicepa. 
It  is  generally  pierced  hj  the  external 
cutaneous  nerve,  and  is  iruerUd  on  tbe 
inner  side  of  the  shaft  of  the  bumens 
about  ita  middle,  and  exactly  opposite 
the  insertion  of  the  deltoid.  It  diAwa 
inward  and  fleii'S  the  humerus. 

The  Bniohialia  anticoa  (Fig,  8, 
II),  ariset  from  the  front  of  the  shaft 
of  tbe  buuierviH  in  its  lotver  half ;  it  has 
two  alipa  which  embrace  the  insertion 
of  the  deltoid,  and  the  fibres  have  also 
an  extensive  attacliiueut  to  tbe  internal 
inttnuuscular  septum,  and  a  amallei 
one  to  tlie  upper  part  of  the  external 
intermuscular  sejituni  above  tbe  supi- 
nator longuB.  It  ia  inserted  into  a  W- 
angulor  surface  on  the  front  of  tl»e 
coronoid  proc.esa  of  the  ulna,  covering 
tbe  front  of  the  cU)ow  joint.  It  is  the 
direct  Aexor  of  the  fore-arm  upon  the 

:  The  bicepa,  coraco-brachialis,  and  bracbiolia  nuticns  ore  tupplied 
bj  the  ext^nal  or  niusculo-cutaneons  nerve  ;  and  the  brai^ialia 
anticns  has  an  additional  aopply  front  the  musculo-apiral  nerve. 

Fig.  6. — HuHica  of  the  anterior  aipcct  of  the  upper  arm  (from  Wilnn). 


_.  Coracoid  proi_._ 

.  2.  Coreca-claTiiularligiminit  I 
peloid), 
3.  Coraco..arromial  ligsmeDt. 
t.  Siibacapulari*. 
6.  Ttrca  major. 


B.  Coroco-broehialu. 

7.  Bircp». 

8.  Upper  end  of  the  radius. 

9.  BraFhinlie  nnticus. 

10.  latenuil  head  of  the  trieepa. 
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wliich  is  close  to  its  outer  border,  lying  deeply  between  it  and 
the  supinator  longus. 

The  Brachial  Artery  (Fig.  8,  14)  is  the  direct  continuation  of 
the  axillary,  and  extends  from  the  lower  border  of  the  teres  major 
to  the  point  of  bifurcation  into  radial  and  ulnar  arteries,  which  is 
usually  at  the  bend  of  the  elbow.  The  artery  is  superficial,  or  at 
least  crossed  by  no  muscle,  in  the  whole  of  its  course,  and  it 
gradually  turns  from  the  inner  side  of  the  arm  to  the  middle  of 
the  bend  of  the  elbow. 

•  In  front  it  has  only  the  fascia  and  skin,  except  that  at  about  the 
middle  of  the  arm  it  is  generally  crossed  by  the  median  nerve 
(but  the  nerve  may  pass  beneath  the  vessel)  ;  and  at  the  bend  of 
the  elbow  it  is  crossed  by  the  bicipital  fascia,  and  has  the  median 
basilic  vein  superficial  to  it  Behind  it  has  first  the  musculo- 
spiral  nerve,  and  then  rests  upon  a  small  portion  of  the  internal 
head  of  the  triceps  ;  next,  on  the  insertion  of  the  coraco-brachialis  ; 
and  afterwards  upon  the  bracliialis  anticus  for  the  rest  of  its 
course.  To  the  outer  side  is  the  median  nerve,  with  the  coraco- 
brachialis  muscle  for  a  short  distance,  and  afterwards  the  biceps 
muscle,  which  is  the  guide  to  the  vessel  in  applying  a  ligature. 
To  the  inner  side  is  the  ulnar  nerve  as  far  as  the  internal  inter- 
muscular septum,  and  afterwards,  from  a  varying  point,  tlie 
median  nerve,  which  continues  in  close  relation  to  the  vessel  for 
the  rest  of  its  course. 

Fig.  7. 


Surgery. — To  tie  the  brachial  artery  (Fig.  7).    An  incision, 
three  inches  long,  is  to  be  made  close  to  and  exposing  the  inner 


Fig:.  7. — Incisions  for  trying  the  brachial,  radial,  and  ulnar  arteries  (from 
Fcrgusson's  *  Surgery  *). 
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edge  of  the  biceps  in  the  middle  thiid  of  the  a 


A  little  dis- 


section poTsUel  to  the  mnwie 
will  expose  the  median  nerve, 
and  the  artery  will  be  found 
in  cloae  relation  to  it,  snd 
generallj  to  its  enter  side  in 
thia  position,  but  this  will 
Taty  in  different  bodies.  The 
needle  in  to  be  passed  Jn>m 
the  nerve,  c&re  being  ta^en  of 
the  Tents  comites. 

The  Branches  of  the  bra- 
chial artery  are — 

1.  Mutcidar,  arising  at 
various  points  to  supply  the 
adjacent  muscles. 

2.  Nutritious,  which  enters 
the  foramen  on  the  inner 
side  of  the  humerus  about  the 
middle  of  the  bone,  and  has 
a  general  direction  lovardi 
the  elbow. 

3.  The  SaperioT  profunda, 
which  comesolF  from  the  inner 
side  of  the  artery  at  its  upper 
part,  and  immediately  joining 
the  musculo  -  spiral  nerve, 
accompanies  it  bctneen  the 
long  and  inner  heads  of 
the  triceps  and  round  the 
humerus  to  the  outer  side, 
where  a  branch  moy  be  now 
Been  with  the  nerve  between 
the  brachialia  anticus  and 
BUpinator  longua.  It  gives 
off  muscular  branchea  (printi- 


Fig.  8,— Deep 
1,  1.  Musculo' 


iC  the  fVant  of  the  upper  arm  (fivm  Hirschfeld 

andLeTeilli'). 
lerrs.  2.  Pectoratis  minor. 
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pally  to  the  triceps),  and  will  be  afterwards  seen  to  anastomose 
with  the  radial  recurrent  artery. 

4.  The  Inferior  profunday  which  arises  at  a  variable  distance 
below  the  preceding,  and  passes,  with  the  ulnar  nerve,  behind  the 
internal  intermuscular  septum.  It  runs  with  the  nerve  to  the 
groove  between  the  inner  condyle  and  the  olecranon,  and  there 
joins  the  posterior  ulnar  recurrent  artery. 

5.  The  Anastomotica  Tnagna,  which  arises  just  above  the  elbow 
and  runs  directly  inwards,  piercing  the  internal  intermuscular 
septum  and  supplying  the  parts  about  the  elbow.  It  anastomoses 
with  the  inferior  profimda  and  anterior  and  posterior  ulnar 
recurrent  arteries. 

Irregularities  of  the  hrachial  artery. — The  point  of  bifurcation  is 
occasionally  much  higher  than  the  bend  of  the  elbow,  so  that  two 
large  vessels  may  be  found  side  by  side  in  any  part  of  the  arm 
from  this  cause,  or  from  a  large  branch  (generally  the  radial) 
being  given  off  high  up.  The  two  profunda  branches  not  uncom- 
monly arise  together,  and  occasionally  there  is  an  axis  common  to 
all  the  branches  of  the  brachial. 

Venss  Comites  are  in  close  relation  with  the  brachial  artery, 
and  receive  twigs  corresponding  to  its  branches :  they  unite  with 
the  basilic  to  form  the  axillary  vein. 

Nerves  op  the  Arm. 

The  Median  Nerve  (Fig.  8,  6)  is  derived  from  the  outer  and 
inner  cords  of  the  brachial  plexus  by  two  roots,  which  embrace 
the  axillary  artery  in  the  third  part  of  its  course.  The  nerve 
afterwards  lies  to  the  outer  side  of  the  axillary  artery  for  a  sliort 
distance,  and  continues  in  the  same  relation  to  the  brachial  artery 
for  about  half  its  length  ;  then,  crossing  either  over  or  under  that 
vessel,  the  median  nerve  lies  to  its  inner  side,  and  continues  in  the 


3.  Deltoid. 

4.  Axillary  artery. 

5.  Tendon  of  pectoraHs  major. 

6.  6.  Median  nerve. 

7.  7.  Biceps. 

8.  8.  Ulnar  nerve. 

9.  Coraoo-brachialis. 

10, 10.  Internal  cutaneous  nerve. 
11.  Brachialii  anticus. 


12.  Nerve  of  Wrisberg. 

13.  Musculo-spiral  nerve. 

14.  14.  Brachial  artery. 

15.  Supinator  longus. 

16.  Bicipital  fascia. 

17.  Cutaneous  branch  of  musculo- 

spiral  nerve. 

18.  Pronator  radii  teres. 
20.  Median  basilic  vein. 


88  THB  BEND  OF  THE  ELBOW. 

some  lelatjon  to  the  bend  of  the  elbow.  The  median  nerve 
ordinarily  gives  off  no  branch  in  the  upper  arm,  but  occasionally 
9ommunicate8  with  the  external  cutaneous  nerve. 

The  Sztemal  Cutaneous  Nerve  (musculo-cutaneoos)  (Fig.  8, 
i)  arises  from  the  outer  cord  of  the  brachial  plexus  in  common, 
with  the  outer  head  pf  the  median,  and  lies  to  the  outer  side  of 
the  median  nerve  and  the  axillary  vessels  for  a  short  distonce.  It 
then  pierces  the  coraco-brachialis  obliquely  (hence,  n.  ferforans 
Casserii),  and  having  given  a  branch  to  that  muscle,  it  lies  between 
the  biceps  and  the  brachialis  anticus,  both  of  which  muscles  it 
supplies.  It  finally  becomes  cutaneous  at  the  outer  side  of  the 
tendon  of  the  biceps  just  above  the  bend  of  the  elbow,  where  it 
has  been  already  seen  to  lie  beneath  the  median-cephalic  vein. 

The  Ulnar  Nerve  (Fig.  8,  8)  arises  from  the  inner  cord  of  the 
brachial  plexus,  and  lies  close  to  the  inner  side  of  the  axillary 
vessels,  and  afterwards  in  a  similar  relation  with  the  upper  part  of 
the  brachial  artery.  It  leaves  that  vessel  about  the  middle  of  the 
arm,  piercing,  and  then  running  behind,  the  internal  intermus- 
cular septum,  accompanied  by  the  inferior  profunda  artery,  to  the 
interval  between  the  internal  condyle  and  the  olecranon  process. 
The  ulnar  nerve  gives  no  branch  in  the  upper  arm. 

The  Musculo-spiral  Nerve  (Fig.  8,  13)  is  derived  from  the 
posterior  cord  of  the  brachial  plexus,  and  lies  at  first  behind  the 
axillary  artery  and  upon  the  subscapularis  muscle  with  the  cir- 
cunifiex  nerve.  It  then  rests  upon  the  latissimus  dorsi  and  teres 
major,  and,  after  giving  off  a  cutaneous  branch  to  the  inner  side 
of  the  arm,  winds  backwards  around  the  humerus,  lying  against 
the  inner  head  of  the  triceps  and  disappearing  between  it  and  the 
long  head  of  that  muscle.  Branches  suj>plying  the  triceps  can 
now  be  seen,  and  in  a  subsequent  dissection  the  nerve  can  be 
followed  through  the  fibres  of  that  muscle.  Its  lower  portion  is 
now  visible  between  the  supinator  longus  and  brachialis  anticus, 
to  botli  of  which  and  to  the  extensor  carpi  radialis  longior,  a 
branch  may  be  traced  ;  the  division  into  radial  and  posterior 
interosseous  nerves  is  also  to  be  dissected  out 

The  Bend  of  the  Elbow. 

[The  boundaries  of  the  space  in  front  of  the  elbow  are  now  to 
be  exposed  by  removing  the  fascia  from  the  muscles  of  the  fore- 
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ann  to  the  extent  to  which  the  skin  has  been  already  reflected,  the 
tendons  of  the  biceps  and  brachialis  are  to  be  thoroughly  cleaned, 
and  the  fibres  of  the  supinator  brevis  in  the  floor  of  the  space 
carefully  dissected.] 

The  triangle  in  front  of  the  elbow  is  bounded  ahove  by  an 
imaginary  line  drawn  across  the  arm  about  two  inches  above  the 
condyles,  and  helow  the  apex  is  formed  by  the  junction  of  the 
pronator  teres  and  supinator  longus  about  the  same  distance 
below  the  joint  The  external  boundary  is  the  supinator  longus, 
the  internal  the  pronator  teres,  whilst  the  floor  is  formed,  first,  by 
the  lower  part  of  the  brachialis  anticus,  and  afterwards  by  the 
oblique  fibres  of  the  supinator  brevis.  The  relations  of  the 
superficial  veins  and  nerves  have  been  already  examined  (p.  22), 
and  the  contents  of  the  space  are  now  seen  to  be  (1)  the  median 
nerve,  (2)  the  brachial  artery,  and  (3)  the  tendon  of  the  biceps, 
which  lie  in  that  order  from  within  outwards  (Fig.  12).*  The 
median  nerve  lies  nearly  vertici^ly  in  the  space,  and  disappears 
between  the  heads  of  the  pronator  teres  :  the  artery  usually 
bifurcates  into  radial  and  ulnar  upon  the  insertion  of  the  brachialis 
anticus,  the  radial  resting  against  the  tendon  of  the  biceps  and 
supinator  brevis,  and  the  ulnar  lying  upon  the  brachialis  till  it 
disappears  beneath  the  pronator  teres.  The  twisting  of  the  biceps 
tendon  has  already  been  referred  to. 

By  slightly  displacing  the  supinator  longus  outwards,  the  mus- 
cnlo-spiral  nerve  will  be  seen  lying  between  it  and  the  brachialis 
anticus  and  dividing  into  radial  and  posterior  interosseous  nerves ; 
but  this  nerve  is  not,  strictly  speaking,  in  the  triangle.  The  radial 
nerve  may  be  traced  for  a  short  distance  upon  the  supinator  brevis, 
whilst  the  posterior  interosseous  can  be  seen  entering  its  fibres. 

It  is  supposed  that  by  the  time  the  dissection  of  the  bend  of 
the  elbow  is  finished,  the  subject  will  be  turned,  in  which  case 
the  dissector  of  the  arm  should  dissect  the  first  two  layers  of  the 
muscles  of  the  back  {see  Dissection  op  the  Back),  proceeding 
afterwards  with  the  following  dissections.  If  necessary,  however, 
the  dissection  of  the  front  of  the  fore-arm  may  be  proceeded  with 
first  Since  in  some  dissecting-rooms  the  dissector  of  the  arm  has- 
no  part  in  the  back,  the  following  directions  are  given  for  the  re- 
moval of  the  limb  : — 

•  Artiacial  Memory,  KAT. 


30  PABTS  ABOUT  THB  SCAPULA. 

[The  two  snperficial  layers  of  the  muscles  of  the  back  comprise 
the  trapezius,  latissimus  dorsi,  rhomboidei,  and  levator  anguli 
scapulsQ.  These  having  been  divided,  the  suprascapular  artery 
and  nerve  and  omo-hyoid  muscles  are  to  be  traced  to  the  upper 
border  of  the  scapula,  and  the  posterior  scapular  artery  followed 
between  the  rhomboidei  and  the  back  of  the  seriatus  maffnus.  If 
the  clavicle  has  been  already  divided  in  the  direction  of  the  neck, 
the  scapula  can  now  be  drawn  away  from  the  ribs  and  will  be 
seen  to  oe  attached  solely  bv  the  serratus  magnus,  between  which 
and  the  ribs  is  a  quantity  of  loose  areolar  tissue  which  enables  the 
bone  to  glide  smoothly  upon  the  thorax.  The  serratus  magnns 
having  been  divided,  and  the  clavicle  cut  at  its  middle,  if  still 
entire,  the  axillary  vessels  and  nerves  are  to  be  severed  after  being 
tied  together,  and  the  entire  limb  removed  from  the  trunk.] 

Parts  about  the  Scapula. 

[The  limb  having  been  placed  on  the  table,  it  is  advisable  to 
identify  again  the  several  msertions  of  muscles  on  the  scapula, 
cutting  each  muscle  to  about  an  inch  in  length.] 

The  trapezius  extends  along* the  whole  length  of  the  upper 
border  of  the  spine  of  the  scapula  and  for  the  outer  third  of  the 
posterior  border  of  the  clavicle.  The  omo-hyoid  arises  from  the 
upper  margin  of  the  scapula  close  to  the  notch  and  from  the 
transverse  ligament.  The  levator  anguli  scapulce  is  inserted  into 
that  part  of  the  base  of  the  scapula  which  is  above  the  spine,  the 
rhomboideus  minor  into  the  part  opposite  the  spine,  and  the 
rhomboideus  major  into  the  base  below  the  spine.  The  serratiis 
magnus  is  inserted  into  the  inner  surface  of  the  base  of  the  scapula 
for  its  whole  length,  but  the  fibres  are  much  thicker  at  the  upper 
and  lower  angles  than  in  the  centre. 

[A  small  block  is  now  to  be  i)laced  beneath  the  lower  border  of 
the  scapula  so  as  to  put  the  deltoid  on  the  stretch,  and  the  re- 
mainder of  its  fibres  are  then  to  be  cleaned,  notice  bein^  taken  of 
one  or  two  small  branches  of  the  circumflex  nerve  wTiich  turn 
round  its  posterior  lx)rder.] 

The  Deltoid  Muscle  (Fig.  9,  2)  arises  from  the  outer  half  or 
thiKl  of  the  anterior  border  of  the  clavicle  and  from  the  lower 
border  of  the  acromion  and  spine  of  the  scapula.  Its  strong  coarse 
fibres  converge  to  a  point,  and  are  inserted  into  a  rough  surface  of 
a  triangular  shape  on  the  outer  side  of  the  humerus  in  tlie  loiddle 
of  the  shaft,  being  embraced  by  the  pointed  origins  of  the  brachi- 
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alls  anticas,  and  closely  connected  with  the  insertion  of  the  pec- 
toialis  major.  The  action  of  the  deltoid  is  to  raise  the  ami  above 
the  head,  and  it  is  an  example  of  power  applied  to  a  lever  of  the 
third  order.    It  is  supplied  by  the  circnmflex  nerve. 

[The  deltoid  is  to  be  divided  near  its  origin  and  turned  down, 
the  circumflex  vessels  and  nerve  being  pre8er\'ed.  In  doing  this 
a  large  bursa  lying  between  the  deltoid  and  the  shoulder  joint 
should  be  noticed,  as  its  enlargement  may  be  confounded  with 
disease  of  the  joint  The  remains  of  the  trapezius  muscle  are  to 
be  cut  close  to  the  spine  of  the  scapula,  and  tne  thin  fascia  cover- 
ing the  muscles  above  and  below  it  removed,  the  humerus  being 
lotated  inwards  to  put  their  fibres  on  the  stretch.] 

The  Supra-spinatus  Muscle  occupies  the  supraspinal  fossa, 
arising  from  the  greater  part  of  the  fossa  itself,  from  the  upper 
surface  of  the  spine,  and  from  the  fascia  covering  the  muscle.  The 
tendon  passes  beneath  the  acromion  to  be  inserted  into  the  upper- 
most facet  on  the  great  tuberosity  of  the  humerus,  and  slightly 
into  the  capsular  ligament  of  the  shoulder  joint.  In  order  to 
follow  the  tendon  thoroughly,  the  acromial  end  of  the  spine  of 
the  scapula  is  to  be  divided  with  the  saw,  when  a  bursa  will  be 
found  between  it  and  the  muscle. 

The  Infira-spinatus  Muscle  (Fig.  9,  i)  arises  from  the  whole 
of  the  infraspinal  fossa  except  the  part  near  the  neck  of  the 
scapula  ;  from  the  fascia  covering  itself,  and  from  the  intermus- 
cular septa  between  it  and  the  teres  muscles.  It  is  inserted  into 
the  middle  facet  on  the  great  tuberosity  of  the  humerus  and  into 
the  capsule  of  the  shoulder  joint,  being  blended  there  with  the 
supra-spinatus  and  teres  minor.  The  supra-  and  infra-spinatus 
muscles  are  supplied  by  the  suprascapular  nerve. 

The  Teres  Minor  Muscle  (Fig.  9,  3)  arises  from  the  dorsal 
aspect  of  the  inferior  costa  or  border  of  the  scapula  in  nearly  its 
whole  length,  from  the  fascia  covering  the  muscle,  and  from  the 
intermuscular  septa  between  it  and  the  infra-spinatus  and  teres 
major  muscles.  It  is  inserted  into  the  lowest  facet  on  the  great 
tuberosity  of  the  humerus  and  for  nearly  an  inch  below  it,  and 
also  into  the  capsular  ligament  of  the  shoulder.  The  teres  minor 
is  supplied  by  a  special  branch  of  the  circumflex  nerve  which 
should  be  followed  to  it. 

The  supra-spinatus  is  a  feeble  extensor,  and  the  infra-spinatus 


Fig.  9. 
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and  teres  tninor  mtitcle*  ire  er- 
temal  rotaton  of  tlie  hameniB. 
The  T«res  Major  Kuacl« 
(Fig.  9,  7)  amcj  from  the 
triangular  surface  at  the  in- 
EerioT  angle  of  the  ecapula, 
and  Itoax  the  inter-miucular 
septa  between  it  and  the  teres 
minor  and  infia-spinatiu 
mnscIeB.  Its  close  relation  to 
the  latissiiDiiB  dord  has  been 
already  noticed,  but  its  imer- 
(ion  into  the  inner  lip  of  the 
bicipital  groove  should  be 
again  clearly  seen.  The  tere* 
miyor  is  supplied  by  one  of 
the  subBcapuJar  nerves,  and 
is  an  internal  rotalor  and  fiaor 
of  the  humeraa. 

Tlie  qiiodrilateral  and  tri- 
angular intenuuscular  spacer, 
referred  to  in  the  dissection 
of  the  axilhi  (p.  IS),  can  now 
be  scon  fn/m  iehinil,  when  the 
(iiiadrilaterol  or  upper  one 
will  be  found  to  be  bounded 
by  the  teres  major,  teres 
minor,  liumcrus,  and  long 
head  of  triceps;  the  triangular 
or  lower  one,  by  the  teres 
major,  teres  minor,  and  long 
head  of  triceps  ;  and  the 
vessels  and  nerve  they  trans- 
mit are  now  to  be  traced  out 
(A  trionf^at  interval  between 
the  teres  major  and  the  long 
and  external  heads  of  the  tri- 
ceps must  not  be  mistaken 
for  this  latter  space.) 
Fig.  9.— Dinection  of  back  of  upper  arm  (from  ninchfeld  and  Lcreillc}. 
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The  Posterior  Circumflex  Artery  with  its  veins,  and  the 
Circumflex  Nerve,  appear  through  the  quadrilateral  space,  and 
are  distributed  to  the  under  surface  of  the  deltoid  muscle,  giving 
branches  to  the  shoulder-joint ;  the  nerve  also  supplies  the  teres 
minor  muscle  with  a  branch  (on  which  there  may  be  found  a 
ganglionic  enlargement)  and  gives  a  branch  or  two  to  the  skin  of 
the  shoulder. 

The  Dorsalis  Scapulao  Artery  (dorsal  branch  of  subscapular), 
does  not  pass  through  the  triangular  space  as  seen  from  behind, 
but  winds  beneath  the  teres  minor  in  a  groove  on  the  inferior 
costa  of  the  scapula,  to  supply  the  infraspinous  fossa  and  anasto- 
mose with  the  other  scapular  arteries.  It  gives  off  a  superficial 
branch,  which  nins  between  the  teres  major  and  minor  and  down 
to  the  angle  of  the  scapula,  to  anastomose  with  the  subscapular 
and  posterior  scapular  arteries, 

[The  supra-spinatus  is  to  be  divided  near  its  insertion,  and  the 
fibres  cleiu^  out  of  the  supraspinal  fossa  in  order  to  see  the 
suprascapular  artery  and  nerve  and  the  origin  of  the  omo-hyoid 
muscle.J 

The  Suprascapular  Artery  (from  the  thyroid  axis)  passes 
over  the  transverse  ligament  of  the  scapula,  and  is  distributed 
both  to  the  supraspinous  fossa,  and  also  to  part  of  the  infraspinous 
fossa,  by  a  branch  which  winds  in  front  of  the  spine  and  anasto- 
moses with  the  dorsalis  scapulae  artery. 

The  Suprascapular  Nerve  (from  the  upper  part  of  the  brachial 
plexus)  (Fig.  4,  5)  passes  through  the  suprascapular  notch  and 
beneath  the  ligament,  and  is  distributed  to  the  supra-  and  infra- 
spinatus muscles. 

The  Omo-hyoid  Muscle  arises  from  about  half  an  inch  of  the 
superior  border  of  the  scapula  immediately  behind  the  supra- 
scapular notch,  and  from  the  transverse  or  posterior  ligament  over 


1.  Infira-flpinatus. 

2.  Deltoid. 

3.  Teres  minor. 

4.  Outer  head  of  triceps. 
6,  Circumflex  nerve. 

6.  Bxtemal  cutaneous   branch  of 

muflculo-spiral  nerve. 
7*  Teres  major. 


8.  Supinator  lonzus. 

9.  MuBculo-spiral  nerve. 

10.  Extensor  carpi  radiaUs  longior» 
li.  Middle  head  of  triceps. 

12.  Anconeus. 

13.  Inner  head  of  triceps. 
15.  Ulnar  nerve. 
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it.    Its  relations  and  insertion  are  seen  in  the  dissection  of  tlie 
neck. 

[The  limb  is  to  be  tamed  over  and  the  humerus  rotated  out- 
wiurds  to  put  the  fibres  of  the  subscapularis  on  the  stretch  ;  they 
should  then  be  cleaned,  care  being  taken  of  the  subscapular 
nerves  entering  the  muscle.  The  axillary  vessels  and  nerves 
should  be  tied  to  the  coracoid  process,  so  as  to  bring  them  as  nearly 
as  may  be  into  their  proper  position.] 

The  Subscapularis  Kusde  (Fig.  6,  4)  is  covered  in  by  a  thin 
fascia,  and  has  been  already  seen  to  form  part  of  the  posterior 
wall  of  the  axilla.  It  arises  from  the  whole  of  the  venter  scapula 
except  the  part  to  which  the  serratus  magnus  is  attached  and  the 
portion  nearest  the  neck  of  the  bone,  and  has  several  tendinous 
septa  between  its  fibres  which  are  attached  to  the  ridges  on  the 
surface  of  the  bone.  It  is  inserted  into  the  lesser  tuberosity  of 
the  humerus  and  into  the  capsular  ligament  of  the  shoulder-joint. 
The  subscapularis  is  an  internal  rotator  of  the  humerus,  and  is 
supplied  by  the  short  subscapular  nerves. 

The  most  important  action  of  the  supra-  and  infra-spinatus, 
teres  minor,  and  subscapularis  muscles  is  their  combination  to 
keep  the  head  of  the  humerus  in  its  proper  relation  to  the  glenoid 
cavity,  and  thus  prevent  dislocation.  In  the  present  relaxed 
condition  of  the  parts,  the  head  of  the  humerus  can  be  drawn 
away  from  the  glenoid  cavity  to  the  full  extent  of  the  loose 
capsular  ligament. 

The  Subscapular  Nerves  (Fig.  4)  are  branches  of  the  posterior 
cord  of  the  brachial  plexus,  and  are  three  in  number.  The  long 
subscapular  nerve  has  been  already  seen  in  the  axilla,  and  can 
still  be  traced  to  the  latissimus  dorsi ;  the  short  subscapular 
nerves  (upper  and  lower)  are  now  to  be  followed,  the  upper  to 
the  subscapularis  muscle,  the  lower  to  give  a  branch  to  the  sub- 
scapularis and  supply  the  teres  major. 

The  Subscapular  Artery  is  still  to  be  seen  along  the  lower 
border  of  the  scapula,  and  its  branches  should  be  thoroughly 
followed  out 

The  Posterior  Scapular  Artery  is  to  be  found  between  the 
serratus  magnus  and  the  rhomboidei,  and  its  anastomoses  should 
be  defined. 
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By  removing  the  muscular  fibres  from  both  surfaces  of  the 
scapula  a  very  abundant  network  of  vessels  will  be  seen,  formed 
by  anastomosing  branches  from  the  arteries  which  have  been 
already  traced  to  the  scapula  ;  viz.,  the  subscapular  with  its 
dorsal  branch  [axillary],  the  suprascapular  [thyroid  axis  or  sub- 
clavian], and  the  posterior  scapular  [thyroid  axis]. 

The  Back  of  the  Arm. 

[The  fore-arm  and  hand  are  to  be  doubled  under  the  upper 
arm,  which  is  to  be  placed  on  the  table  with  the  back  upwams, 
and  the  scapula  is  to  oe  drawn  down  with  hooks  so  as  to  put  ti^e 
triceps  on  tne  stretch.] 

While  the  skin  is  being  removed  from  the  back  of  the  arm  a 
few  small  cutaneous  branches  of  the  mtisculo-spiral  nerve  may  be 
noticed,  and  immediately  above  the  elbow  one  larger  branch  of 
the  nerve  may  be  seen  on  the  outer  side,  with  a  corresponding 
branch  from  the  internal  cutaneous  nerve  on  the  inner  side  of  the 
limb. 

When  the  strong  deep  fascia  of  the  arm  has  been  divided  the 
fibres  of  the  triceps  muscle  should  be  cleaned,  and  a  large  bursa 
between  the  triangular  posterior  surDsu^e  of  the  ulna  and  the  skin 
should  be  noticed. 

The  Triceps  Muscle  (Fig.  9,  ii)  has  of  course  three  heads — 
the  long  or  middle,  the  external,  and  the  internal  The  Umg 
head  arises  from  a  somewhat  triangular  rough  surface  on  the 
inferior  border  of  the  scapula  immediately  below  the  glenoid 
cavity.  It  has  been  already  partly  examined  both  from  the  front 
and  from  behind  in  relation  with  certain  spaces  (p.  32),  and  its 
fibres  are  now  seen  to  be  separated  by  another  somewhat  trian- 
gular interval  from  the  back  of  the  upper  third  of  the  humerus, 
until  it  joins  the  fibres  of  the  external  head  at  the  junction  of  the 
upper  with  the  middle  third  of  the  bone.  The  ouUr  head  arises 
from  immediately  below  the  insertion  of  the  teres  minor  into  the 
greater  tuberosity  of  the  humerus,  and  from  the  outer  side  of  the 
posterior  aspect  of  the  bone  as  fer  down  as  the  musciilo-spiral 
groove ;  and  slightly  from  the  external  intermuscular  septum 
which  intervenes  between  it  and  the  deltoid.  The  iniwr  head 
arises  from  the  whole  of  the  posterior  aspect  of  the  humerus 
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below  the  inMrtion  of  the  teres  mftjor  and  the  mnsculo-tiidnl 
groove,  to  vithin  half  an  inch  of  the  el1)ow-joint  on  the  innei 
aide,  and  eytenilLng  to  the  back  of  the  condyle  on  the  onttx  ude. 
lit  fibicB  arise  on  ench  ^ide  from  the  int«nniuciilai  aepta  idiieh 
intervene  bi-tween  it  mid  the  muadea  of  the  front  of  the  atm. 
The  whole  of  the  Sbrus  convei^  to  be  ituerltd  into  the  top  of  the 
olecranon  proccaa  of  the  ulna,  a  email  bursa  interrening  between 
y  the  tendon  and  the  t^ 

Fig.  10-  of  that  process,  which 

will  be  seen  when  the 
joint  is  opened.  The 
triceps  is  the  giect  o- 
tentor  of  the  fore-mn. 
[Ill  upon  the  upper  arm, 

|jY  and  Its  nction  ia  that 

''  *"   of  a  force  applied  to  a 

kvcr  of  the  first  older. 
It  u  m}^li^  b;  the 
muaculo-spiral  nerve. 

[Tlie  long  hi'ad  being 
hooked  to  the  inner 
eidi,and  the  musculo- 
Hpiml  nerve  having 
lit  en  put  on  the  stretch, 
tlic  fibres  of  the  outer 
hca<1  are  to  be  divided 
sufficiently  to  follow 
the  nerve,  with  the 
superior  profunda 
arlLiTi      round       tin 

The  SfuBCuIo-apiral  Nerve   (Fi^'.  9,  9)  has  Itccn  already 

shown  (p.  19)  to  be  a  branch  of  the  posterior  cord  of  the  brachial 


2.  Crpbulii;  vein, 

3.  BracUol  Tt'siwlB. 

4.  UtlKulo-cutiiuvou 


p  middle  ot  the  right  upper  a 
am  lifnud). 

6,  Moilian  nerve. 

0.  Itnii'hi]ili*  nntieus. 

8.  Utuculo-«pirat  neTV<: 
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plexus,  and  has  "been  seen  to  disappear  between  the  internal  and 
middle  heads  of  the  triceps;  it  can  now  be  followed  in  the 
oblique  groove  on  the  back  of  the  humerus  between  the  fibres  of 
the  muscle,  until  it  reaches  the  interval  between  the  supinator 
longus  and  brachialis  anticus.  It  gives  off  numerous  large 
branches  to  the  triceps  in  its  course,  and  afterwards  supplies  the 
supinator  longus,  extensor  carpi  radialis  longior,  brachialis  anticus 
(in  part),  and  the  anconeus ;  and  the  branch  to  the  last  muscle 
should  be  at  once  traced  through  the  fibres  of  the  triceps  at  the 
back  of  the  external  condyle. 

The  Superior  Profunda  branch  of  the  brachial  artery  closely 
accompanies  the  musculo-spiral  nerve  around  the  bone,  and 
supplies  the  triceps  in  its  course.  At  the  outer  edge  of  the  triceps 
it  gives  off  a  large  superficial  branch  which  runs  down  to  the 
humerus  ;  it  then  divides  into  two  branches,  one  going  to  the 
back  of  the  elbow  beneath  the  triceps,  »and  the  other  running 
between  the  supinator  longus  and  bracliialis  anticus  to  anastomose 
with  the  radial  recurrent  artery. 

The  Front  op  the  Fore-arm. 

[One  incision  is  to  be  made  down  the  middle  of  the  fore-arm, 
and  another  at  right  angles  to  it  at  the  root  of  the  thumb,  and 
the  flaps  of  skin  are  to  be  turned  to  each  side.] 

The  CutcLiieous  Veins  (Fig.  6)  will  be  found  in  the  superficial 
fascia,  and  can  be  defined  without  injury  to  the  nerves.  The 
Anterior  Ulnar  Vein  (3)  is  pretty  regular  in  its  course,  and  will 
be  found  to  commence  in  one  or  two  small  branches  about  the 
wrist;  then  running  along  the  inner  side  of  the  fore-arm,  it 
joins  the  posterior  ulnar  vein  near  the  elbow  and  assists  in 
forming  the  basilic  vein. 

The  Median  vein  (8)  is  seldom  in  the  centre  of  the  arm  at  firsts 
but  commences  near  the  root  of  the  thumb,  coursing  obliquely 
to  the  centre  of  the  arm  near  the  bend  of  the  elbow,  where  it  is 
joined  by  the  profunda  vein  and  divides  into  median  basilic  and 
median  cephalic  branches  (p.  22). 

9.  Basilic  vein  with  internal  cuta-       11.  Inferior  profunda  vessels. 

neous  nerves.  12.  Triceps  with  fibrous  intersection. 

10.  Superior  profunda  vessels. 
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ImIot  the  iosertion  of  tiie  teres  nuqOT  and  the  miiMnilo-Bpnl 
groove,  to  within  half  an  inch  of  the  elbow-joint  or  the  mner 
side,  and  extending  to  the  btuik  of  the  condyle  on  the  ontex  mde. 
Its  fibres  arise  on  each  side  from  the  intemrascular  septa  irbidi 
intervene  between  it  and  the  muscles  of  the  front  of  the  um. 
The  whole  of  the  fibres  converge  to  be  imerUd  into  the  top  of  the 
olecranon,  procesa  of  the  ulna,  a  email  bursa  intervening  between 
the  tendon  and  the  tip 
of  that  process,  which 
will  be  Been  when  thtt 
joint  is  opened.  The 
triceps  ia  the  great  tz- 
(enwr  of  the  fore-ana 
upon  the  nppei  arm, 
and  its  action  ia  that 
of  a  force  applied  to  a 
lever  of  the  first,  order. 
It  K  fupplied  by  the 
mu8culo-spiral  nerve. 


side,  and  the  musculo- 
spiral     nerve     having 


on  the  stretch, 
3  of  the  outer 
head  ore  to  be  divided 
sufficiently  to  follow 
the  nerve,  with  the 
superior  profunda 
artery,      round       the 


The  UuBculo-apiral  Nerve  (Fig.  d,  9)  has  been  already 
shown  (p.  19)  to  be  a  branch  of  the  posterior  cord  of  the  brachial 


Kg,  10.— A  lection  through  the  middle  of  the  right  upper  a 
from  Bfnud). 

1,  Biceps.  6.  Median  nerve. 

2.  CvpEialic  rein.  6.  Braibinlis  uidcus. 
•    '■—'-■-' '-  7.  Ulnar  nerve. 


3.  Bnehlal  vesAela. 

4.  Uunulo-eutaueoai  ni 


I.  Uuaculo-tpiral  ni 
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plexue,  and  has  been  seen  to  disappear  between  the  internal  and 
middle  heads  of  the  triceps;  it  can  now  be  followed  in  the 
oblique  groove  on  the  back  of  the  humerus  between  the  fibres  of 
the  musde,  until  it  reaches  the  interval  between  the  supinator 
longus  and  brachialis  anticus.  It  gives  off  numerous  large 
branches  to  the  triceps  in  its  course,  and  after^vards  supplies  the 
supinator  longus,  extensor  carpi  ladialis  longior,  brachialis  anticus 
(in  x>art),  and  the  anconeus ;  and  the  branch  to  the  last  muscle 
should  be  at  once  traced  through  the  fibres  of  the  triceps  at  the 
back  of  the  external  condyle. 

The  Superior  Profunda  branch  of  the  brachial  artery  closely 
accompanies  the  musculo-spiral  nerve  around  the  bone,  and 
supplies  the  triceps  in  its  course.  At  the  outer  edge  of  the  triceps 
it  gives  off  a  large  superficial  branch  which  runs  down  to  the 
himierus ;  it  then  divides  into  two  branches,  one  going  to  the 
back  of  the  elbow  beneath  the  triceps,  and  the  other  running 
between  the  supinator  longus  and  brachialis  anticus  to  anastomose 
with  the  radial  recurrent  artery. 

The  Front  of  the  Fore-arm. 

[One  incision  is  to  be  made  down  the  middle  of  the  fore-arm, 
and  another  at  right  angles  to  it  at  the  root  of  the  thumb,  and 
the  flaps  of  skin  are  to  be  turned  to  each  side.] 

The  Cutaneous  Veins  (Fig.  6)  will  be  found  in  the  superficial 
fascia,  and  can  be  defined  without  injury  to  the  nerves.  The 
Anterior  Ulnar  Vein  (3)  is  pretty  regular  in  its  course,  and  will 
be  foimd  to  commence  in  one  or  two  small  branches  about  the 
wrist ;  then  running  along  the  inner  side  of  the  fore-arm,  it 
joins  the  posterior  ulnar  vein  near  the  elbow  and  assists  in 
forming  the  basilic  vein. 

The  Median  vein  (8)  is  seldom  in  the  centre  of  the  arm  at  firsts 
but  commences  near  the  root  of  the  thumb,  coursing  obliquely 
to  the  centre  of  the  arm  near  the  bend  of  the  elbow,  where  it  is 
joined  by  the  profunda  vein  and  divides  into  median  basilic  and 
median  cephalic  branches  (p.  22). 

9.  Basilic  vein  with  iQtenial  cuta*       11.  Inferior  profunda  vessels. 

neons  nerves.  12.  Triceps  with  fibrous  iQteraeotion. 

10.  Superior  profunda  vesieU. 
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The  Radial  vein  (i)  commences  at  the  back  of  the  hand,  and 
appears  on  the  outer  side  of  the  fore-arm  about  its  middle.  It 
has  been  seen  to  unite  with  the  median  cephalic  to  form  the 
cephalic  vein  (p.  22).  Besides  these  named  veins  there  are 
numerous  smaller  branches  which  assist,  and  occasionally  take 
the  place  of,  the  larger  ones. 

The  Cutaneous  Nerves  are  now  to  be  followed  out. 

The  Internal  cutaneous  nerve  can  be  traced  to  the  whole  of  the 
inner  side  of  the  fore-arm,  the  branches  winding  round  to  the 
back  of  the  limb.    It  sometimes  forms  a  junction  with— 

A  cutaneous  branch  of  the  Ulnar  nerve,  which  may,  with  caie, 
be  found  piercing  the  fascia  about  a  hand's  breadth  above  the 
wrist,  close  to  the  edge  of  the  flexor  carpi  idnans  tendon,  which 
can  be  readUy  felt. 

The  External  cutaneous  (musculo-cutaneous)  nerve  is  distributed 
to  the  outer  side  of  the  front  of  the  fore-arm,  the  branches  winding 
round  the  edge  of  the  limb  to  join  with  the  radial  nerve. 

A  cutaneous  branch  of  the  Median  nerve  pierces  the  fascia  in  the 
centre  of  the  fore-arm  about  two  inclies  above  the  wrist,  and 
passes  into  the  palm  of  the  hand. 

The  Deep  Fascia  is  now  to  be  cleaned,  and  will  be  found  to 
be  continuous  with  the  deep  fascia  of  the  arm  above,  and  \i*ith 
the  annular  ligament  below.  It  gives  numerous  intermuscular 
septa  in  the  fore-arm,  which  in  a  thin  subject  are  seen  as  white 
lines,  running  more  or  less  in  the  length  of  the  limb. 

[The  muscles  from  the  internal  condyle  are  to  be  exposed  by 
removing  the  deep  fascia  from  the  front  of  the  arm,  and  they  are 
then  to  be  cleaned  carefully  in  the  direction  of  their  fibres.] 

The  Muscles  (Fig.  11)  from  the  inner  condyle  are  five  in 
number,  four  being  flexors  of  the  carpus  and  fingers,  and  one  a 
pronutor  of  the  fore-arm.  Beginning  from  the  outer  side,  their 
relative  positions  are  : — 1,  pronator  teres  ;  2,  flexor  carpi  radialis  ; 
3,  palmaris  longus  (which  may  be  absent) ;  4,  flexor  sublimis 
digitorum  ;  5,  flexor  carpi  ulnaris.  All  these  muscles  have 
common  origins  from  (1)  the  internal  condyle,  (2)  the  fascia  of 
the  fore-arm,  and  (3)  the  intermuscular  septa  derivetl  from  it ;  but 
three  of  them,  viz.  the  pronator  teres,  flexor  sublimis  digitorum^ 
and  flexor  carpi  ulnaris,  have  extra  bony  attachments. 


The  Pronator  Badii  lerea  (Fig.  11, 4) 
arita  from  the  internal  condyle  above  the 
other  miutcIeB ;  from  the  fasck  of  the  fore- 
arm over  it ;  and  from,  the  intermasculac 
aeptum  between  it  and  the  flexoi  carpi 
ladialis.  Ita  second  head  is  from  the  innec 
side  of  the  coronoid  process  of  the  ulna 
below  the  flexor  aublimia,  and  betweea 
the  two  heads  is  the  median  nerve.  It  ia 
imtrUd  hy  a  broad  tendon  into  the  middle 
of  the  enter  aide  of  the  ladius,  immediately 
below  the  supinator  brevis.  It  pionates 
the  hand  b  j  rolling  the  radius  on  the  ulna, 
and  ia  lupplud  hj  the  median  ncrre. 

The  Flexor  Carpi  Badialia  (Fig.  11, 
5)  arita  from  the  internal  condyle  in  com- 
mon with  the  remaining  musclea ;  from 
the  fascia  of  the  fore-arm  ;  and  from  the 
iatermoBCulai  septa  between  it  and  the 
pronator  teres  on  one  side,  and  the 
palmaris  longiis  on  the  other.  It  ends 
abont  the  middle  of  the  arm  in  a  broad 
tendon,  which  soon  becomes  rounded,  and 
disappears  at  the  root  of  the  thamb  to 
pierce  the  annular  ligament  and  pass 
through  the  groove  in  the  trapezium,  to 
be  interted  into  the  base  of  the  second,  and 
slightly  into  the  base  of  the  third  meta- 
carpal bone.    It  is  lupplied  by  the  median  i 


rig.  11.— Superficial  muicle*  of  the  fore-arm  (from  Wilson). 


I,  with  itfl  tendon. 


1.  Bieem,  wii 

2.  Bruhiiliii 

3.  Part  of  tricepa. 

4.  Pronator  rafii  terei. 

5.  Flexor  arpi  radiaUs. 

6.  Palmuii  loneu*. 

7.  Part  of  the  aeior  BubUnui  digi- 

torum ;  tha  rest  of  the  muscle 
u  seen  beneath  the  ;ead<nu  of 
the  nalmiirii  longiu  and  Sexor 
nrpi  ladialii. 


S.  FleiDT  carpi  ulaarij. 
9.  Palmar  fascia. 
10.  PalmRria  bretis. 


extensor  primi  intemodii  pol- 
licis,  currmg  around  the  lowei 
border  of  ths  fore-arm. 
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The  Palmaris  Longus  (Fig.  11,  6)  arises  from  the  common 
attachment  to  the  inner  condyle ;  from  the  fascia  of  the  fore-«rm ; 
and  from  the  intermuBcular  septa  on  each  side  of  it.  Its  long 
and  naiiow  tendon  passes  superficially  to  be  inserted  into  the 
strong  palmar  fascia  in  the  centre  of  the  hand,  and  slightly  into 
that  over  the  muscles  of  the  thumb.  It  serves  to  make  tense  the 
palmar  fascia,  and  thus  protect  the  deep  tissues  of  the  palm,  and 
may  slightly  flex  the  hand  when  largely  developed.  It  is  supplied 
by  the  median  nerve. 

The  palmaris  longus  is  frequently  wanting,  but  it  is  occasion- 
ally largely  developed,  the  whole  length  of  the  tendon  being 
covered  with  strong  muscular  fibres  connected  with  the  flexor 
carpi  radialis. 

The  Flexor  Carpi  Ulnaris  (Fig.  11, 8)  arises  from  the  common 
attachment  to  the  internal  condyle  ;  from  the  fascia  of  the  fore- 
arm ;  and  from  the  intermuscular  septum  between  it  and  the  ad- 
jacent muscle.  It  has  an  additional  aponeurotic  origin  from  the 
inner  side  of  the  olecranon  process  and  from  the  posterior  ridge 
of  the  ulna  for  two-thirds  of  its  length,  this  latter  origin  being 
common  to  itself,  the  flexor  profundus  digitoruni,  and  the  extensor 
carpi  ulnaris.  The  muscle  is  inserted  by  a  flattened  tendon  (upon 
which  the  muscular  fibres  extend  nearly  to  the  wrist)  into  the 
pisiform  bone,  and  slightly  into  the  fifth  metacarpal  bone  and  the 
annular  ligament  Between  the  two  origins  of  this  muscle  the 
iilnar  nerve  enters  the  fore-arm,  after  winding  close  behind  the 
internal  condyle,  and  both  ulnar  artery  and  nerve  will  be  seen 
beneath  the  fascia,  close  to  the  outer  side  of  the  tendon  near  the 
wrist.  It  is  a  flexor  of  the  carpus,  and  is  the  only  one  of  either 
the  flexors  or  extensors  of  the  carpus  which  is  inserted  directly 
into  one  of  its  bones.    It  is  supplied  by  the  ulnar  nerve. 

The  Badial  Artery  (Fig.  12, 17)  is  the  smaller  of  the  divisions 
of  the  brachial  artery,  and  the  part  in  the  fore-arm  extends  from 
the  bifurcation  at  the  bend  of  the  elbow  to  the  root  of  the 
thumb.  It  is  superficial  in  the  whole  of  this  course,  except  that 
at  the  upper  part  it  is  more  or  less  overlaid  by  the  supinator 
longus  muscle,  the  extent  varying  with  the  muscular  develop- 
ment of  the  arm.  It  lies  at  first  httween  the  supinator  longus 
and  the  pronator  teres,  but  in  the  lower  half  of  the  arm  between 
the  tendons  of  the  supinator  longus  and  flexor  carpi  radialis. 
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which  latter  t«ndon  is  genenll;  taken  oe  the  gnide  to  the  veaeel. 
To  its  outer  aide  in  addition  it  has  the  ladiol  nerve,  which  in  the 
upper  third  of  the  arm  is  at  Fis-  12. 

some  little  distance,  in  the 
middle  third  ia  in  close  relation, 
and  in  the  lower  thiid  qnits 
the  vesBel  altogether  by  pasaing 
beneath  the  snpinator  longns. 

Pis.  12. — Snperflcul  diuection  of 
the  miDt   0*  "■""    '   " 
HincUeldn 

1.  Sumnilor  ioDgua  (cu 

2.  3.  Oloar  oerre. 

3.  Sicep*. 

4.  lle£im  nen-e. 
6.  UnHulo-ipind  ni 
6.  Bnchial  (rteiy. 
7-  Pofteriot  interoM 

8.  Proutor  teres. 

9.  Supinator  brerii. 

10.  Dinar  arlery. 

11,  11.  Badialnerre. 
13.  Flexor  carpi  ndialia  (cat). 
13-  EiUiuar  utrpt  radialii  longkir. 
J4.  Anturior  mletomeous  nerve. 

15.  Eztenur  carpi  radialia  brevior. 

16.  Flexor  lublimis  digilonun. 

17.  17-  Kadial  artery. 

18.  Fleior  profundus  digitorum. 

19.  Tendon  of  proaatorterea. 
SO.  Tendon  of  ni-ioi  carpi  uluaiii. 

21.  Tendon  of  lupinatorlonguB. 

22.  Ulnar  aiterf. 

23.  Flexor  longua  poUicii. 

24.  Tendon  of  palmaria  longoi. 
26.  Hedian  neiTe,  becoming  >uper- 

26.  Snpeiflcial   dinvon    of    ulnar 

37.  Tendon  of  fleior  carpi  ndialii. 

38.  Deep  branch  of  alnarQCTTO. 

39.  Abductor  pollicui. 

30.  Cstaneoui   palmar    branch    of 

31.  Digital    bianchca    of    median 

32.  Palmaria  brevia. 
31.  Superficial  palmar  arch. 
36.  Digital  branchei  of  ulnar  nerre. 


lielow  the  insertion  of  tbe  teras  majoi  and  the  mneciilo-sjural 
groove,  to  withia  half  an  inch  of  the  elbow-joint  on  the  innee 
side,  and  extending  to  the  back  of  the  condyle  on  the  onter  aide. 

Ita  fibiea  arise  on  each  side  from  the  intenniuculer  septa  irtueh 
intervene  between  it  and  the  mnaclea  of  the  front  of  the  arm. 
The  whole  of  the  fibres  converge  to  be  iiittrted  into  the  top  of  the 
olecranon  process  of  the  ulna,  a  small  bursa  intervening  between 
the  tendon  and  the  tip 
Fig,  10.  of  that  proceBS,  which 

will  be  Been  when  the 
joint  ia  opened.  The 
triceps  is  the  great  a- 
tentor  of  the  fore-arm 
upon  the  upper  aim, 
and  its  action  is  that 
of  a  force  applied  to  a 
lever  of  the  first  order. 
It  i.1  ^ipplied  by  the 
muaculo-spiral  nerve. 

[The  long  head  being 
booked  to  the  inner 
side,  and  the  musculo- 
spiial  nerve  having 
boen  put  on  the  stretch, 
the  fibres  of  the  outer 
head  are  to  be  divided 
Bufiiciently  to  follow 
the  nerve,  with  the 
Bu  perior  profunda 
artery,       round       the 

The  HuBcnlo-ipiral  Nerra   (Tif*.  9,  9)  has  been  already 
shown  (p.  19)  to  be  a  branch  of  the  posterior  cord  of  the  brachial 


Tig.  10. — A  Kftion  through  the  middle  of  lbs  rLgM  upper  1 
from  B^raad}. 

1.  BicejM.  B.  Median  nerve. 

2.  CepQalic  vein.  6.  Brarhmlii  SDtictu. 

3.  Brachial  veueli.  7.  Uhiar  nerve. 

i.  Hu»«ulD-cutiiiieoiu  ncrrc.  8.  Uasculo-spiral  ncn- 
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plcxuB,  and  has  been  seen  to  disappear  between  the  internal  and 
middle  heads  of  the  triceps;  it  can  now  be  followed  in  the 
oblique  groove  on  the  back  of  the  humerus  between  the  fibres  of 
the  muscle,  imtil  it  reaches  the  interval  between  the  supinator 
longus  and  brachialis  anticus.  It  gives  off  numerous  large 
branches  to  the  triceps  in  its  course,  and  afterwards  supplies  the 
supinator  longus,  extensor  carpi  radialis  longior,  brachialis  anticus 
(in  part),  and  the  anconeus ;  and  the  branch  to  the  last  muscle 
should  be  at  once  traced  through  the  fibres  of  the  triceps  at  the 
back  of  the  external  condyle. 

The  Superior  Profunda  branch  of  the  brachial  artery  closely 
accompanies  the  musculo-spiral  nerve  around  the  bone,  and 
supplies  the  triceps  in  its  course.  At  the  outer  edge  of  the  triceps 
it  gives  off  a  large  superficial  branch  which  runs  down  to  the 
himierus ;  it  then  divides  into  two  branches,  one  going  to  the 
back  of  the  elbow  beneath  the  triceps,  and  the  other  running 
between  the  supinator  longus  and  brachialis  anticus  to  anastomose 
with  the  radial  recurrent  artery. 

The  Front  of  the  Fore-arm. 

g3ne  incision  is  to  be  made  down  the  middle  of  the  fore-arm, 
another  at  right  angles  to  it  at  the  root  of  the  thumb,  and 
the  flaps  of  skin  are  to  be  turned  to  each  side.] 

The  Cutaneous  Veins  (Fig.  5)  will  be  found  in  the  superficial 
fascia,  and  can  be  defined  without  injury  to  the  nerves.  The 
Anterior  Ulnar  Vein  (3)  is  pretty  regular  in  its  course,  and  will 
be  found  to  commence  in  one  or  two  small  branches  about  the 
wrist;  then  running  along  the  inner  side  of  the  fore-ann,  it 
joins  the  posterior  ulnar  vein  near  the  elbow  and  assists  in 
forming  the  basilic  vein. 

The  Median  vein  (8)  is  seldom  in  the  centre  of  the  arm  at  firsts 
but  commences  near  the  root  of  the  thumb,  coursing  obliquely 
to  the  centre  of  the  arm  near  the  bend  of  the  elbow,  where  it  is 
joined  by  the  profunda  vein  and  divides  into  median  basilic  and 
median  cephalic  branches  (p.  22). 

^  I  I-  I     IIK     I   ■  I  ■      ■      ■  I  Mil  ~ 

9.  Banlic  vein  with  intemal  outa-      11.  Inferior  profunda  vessels. 

neous  nerves.  12.  Triceps  with  fibrous  intersection. 

10.  Superior  profunda  vessels. 


Fig.  13. 
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loDgua  poUiois  to  the  radial  side,  the  flexor  profnnduB  digitomm 
to  the  Dinar  ride,  and  the  pronator  quad- 
ratic, a  small  square  muscle  with  trans- 
verse fibres,  to  he  seen  above  the  carpus 
by  drawing  aside  the  tendons.  These  are 
now  to  be  cleaned,  all  vessels  and  nerves 
being  carefully  preserved. 

The  Flexor  lion^us  PoUicis  (Fig.  13, 
5)  ariiet  from  the  whole  of  the  anterior 
surface  of  the  radius  between  the  oblique 
line  and  the  attachment  of  the  pronator 
qnadratus,  and  from  the  outer  half  of  the 
interosseous  membrane  in  nearly  its  whole 
length.  It  veiy  generally  has  a  small 
additional  origin,  by  a  slip  of  very  varia- 
ble size,  irom  the  out«r  side  of  the  coronoid 
process  of  the  iihio.  A  single  round  tendon 
passes  beneath  the  annular  ligament  and 
throtigh  the  palm  of  the  hand,  between 
the  two  heads  of  the  flexor  brevis  pollicis, 
to  he  inxrUd  into  the  terminal  phalanx  of 
the  thumb. 

The  Flexor  Profimdua  Sigitonua 
(perforans)  (Fig.  13,  4)  amw  from  the 
anterior  surface  of  the  ulna  between  the 
coronoid  process  (which  it  embraces)  and 
the  origin  of  the_  pronator  quadralus,  and 
from  the  adjacent  half  of  the  interosseoaa 
membrane ;  also  from  the  upper  two-thirds 
of  the  inner  surface  of  the  ulna,  extend- 


■  Fig.  18.— Deep  mnicles  ot  the  fore-Mm  (from  WilMD). 
,  iDlemal  Utersl  ligsmeDt  of  the        6.  Pranitor  qundratui. 


ot  the  radiiu. 
4.  Flexor    protundui     digilonim 
^dwlombricsleg  removed), 
A  -fxior  longaa  poUicU. 


middle,  ind  pilnsr   interoe- 
Koiu  of  the  ridg  finger. 
9.  Dorul  interosseoui   musclo   of 
the  ring  finger,  and  palmar  in- 
tenateom  of  the  little  anger. 
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ing  to  the  olecranon  process  and  the  jwsterior  border  of  the 
bone,  to  which  an  aponeurosis  is  attached  from  which  some  of 
the  fibres  arise.  The  muscle  ends  in  four  tendons  (of  which  the 
outermost  alone  is  quite  separate  in  the  fore-arm),  which  pass  be- 
neath the  annular  ligament,  and  after  giving  origin  to  the  lum- 
bricales  muscles  in  the  palm,  pierce  the  tendons  of  the  flexor  sub- 
limis  opposite  the  first  phalanges,  and  are  inserted  into  the  bases 
of  the  third  phalanges  of  the  four  fingers. 

The  two  preceding  muscles  are  direct  flexors  of  the  thumb  and 
fingers,  and  afterwards  of  the  carpus.  The  flexor  longus  poUicis 
is  supplied  by  the  median  nerve ;  the  flexor  profundus  partly  by 
the  median  and  partly  by  the  ulnar  nerve. 

The  Pronator  Quadratus  (Fig.  13,  6)  is  the  only  muscle  in 
the  ann  whose  fibres  are  transverse.  It  arises  from  a  somewhat 
oval  surface  on  the  front  of  the  ulna  below  the  origin  of  the 
flexor  profundus,  and  is  inserted  into  the  whole  of  the  front  of  the 
radius  below  the  attachment  of  the  flexor  longus  pollicis.  This 
muscle  is  a  powerful  pronator  of  the  fore-arm  and  is  supplied  by 
the  median  nerve. 

The  TTlziar  Artery  (Fig.  14,  i6)  arises  from  the  bifurcation  of 
the  brachial  artery  at  the  bend  of  the  elbow,  and  at  9nce  takes  an 
oblique  course  inwards  beneath  the  median  nerve  and  four  of  the 
muscles  arising  from  the  internal  condyle  (pronator  teres,  flexor 
carpi  radialis,  palmaris  longus,  flexor  sublimis  digitorum).  It 
lies  first  upon  the  insertion  of  the  brachialis  anticus,  and  then 
upon  the  flexor  profundus  digitorum  for  the  remainder  of  its 
course  in  the  fore-arm,  being  bound  down  by  a  process  of  deep 
&scia.  It  is  joined  in  the  middle  third  of  its  course  by  the  idnar 
nerve,  which  lies  to  its  ulnar  side  for  the  rest  of  its  course  in  the 
fore-arm.  In  the  lower  third  of  the  arm  both  artery  and  nerve 
lie  comparatively  superficially  between  the  tendons  of  the  flexor 
carpi  ulnaris  and  the  flexor  sublimis  (but  slightly  overlappeil  by 
the  former),  until  they  both  pass  over  the  annular  b'gament  into 
the  hand.  Two  venie  comites  are  in  close  relation  with  the 
artery* 

Surgery  (Fig.  7). — ^The  ulnar  artery  is  easily  reached  in  its 
lower  part  by  an  incision  two  inches  long  upon  the  outer  edge  of 
the  tendon  of  the  flexor  carpi  ulnaris.  The  tendon  being  drawn  a 
little  inward^  it  would  onljr  be  necessary  to  dmdc  \.\ife  m\ax- 
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muscular  layer  of  the  deep  fascia  in  order  to  expose  the  vesBel 
with  the  nerve  to  its  ulnar  side.  The  operation  for  tying  the 
vessel  in  its  upper  part  between  the  flexor  muscles  has  been 
abandoned  as  impracticable  on  the  living  body. 

Branches. — 1.  The  Anterior  ulnar  recurrent  will  be  found 
between  the  brachialis  anticus  and  pronator  teres,  running  up  in 
front  of  the  elbow  joint  to  join  the  anastomotica  magna. 

2.  The  Posterior  ulnar  recurrent  is  to  be  followed  between  the 
flexor  sublimis  and  flexor  carpi  ulnaris  to  the  back  of  the  promi- 
nent internal  condyle,  where,  after  passing  between  the  hitadB  of 
the  flexor  carpi  ulnaris,  it  runs  in  the  groove  occupied  by  the 
ulnar  nerve,  and  anastomoses  with  the  inferior  profunda  aitay. 

3.  The  Interosseous  artery  is  a  short  trunk  arising  about  two 
inches  from  the  commencement  of  the  artery,  which  is  directed 
backwards  to  the  interosseous  space,  where  it  subdivides  into 
anterior  and  posterior  interosseous  branches. 

The  posterior  interosseous  passes  between  the  radius  and  ulna  to 
the  back  of  the  arm,  where  it  will  be  dissected. 

The  anterior  interosseoiis  is  to  be  followed  down  the  front  of  the 
interosseous  membrane,  where  it  will  be  found  lying  with  a 
branch  of  the  median  nerve  between  the  flexor  longus  poUicis  and 
flexor  profundus  digitorum,  until  it  disappears  beneath  the 
pronator  quadratus  to  reach  the  back  of  the  wrist.  The  anterior 
interosseous  artery  gives  off  numerous  muscular  branches  ;  a 
median  branch  to  accompany  the  median  nerve  (sometimes  of 
large  size) ;  and  two  nutritious  arteries  to  the  radius  and  ulna, 
which  are  directed  to^cards  the  elbow. 

4.  The  Carpal  arteries,  anterior  and  posterior,  supply  the  front 
and  back  of  the  carpus,  and  anastomose  with  corresponding 
branches  from  the  radial.* 

The  Median  Nerve  (Figs.  12  and  14)  enters  the  fore-arm 
between  the  heads  of  the  pronator  teres,  and  then  passing  between 
the  origins  of  the  flexor  sublimis  digitorum,  crosses  the  ulnar 
artery  to  lie  between  the  flexor  sublimis  and  flexor  profundus 
muscles.  It  is  placed  superficially  between  the  flexor  tendons 
near  the  wrist,  and  passes  with  them  beneath  the  annular  liga- 
ment into  the  hand. 

*  Professor  Ellis  eniunerates  a  metacarpal  branch,  which  is  usually  the 
continuation  of  the  posterior  carpal  artery  to  the  back  of  the  5th  metacarpal 
bone,  as  will  be  seen  in  the  dissection  of  the  back  of  Uie  hand. 


Brancliei. — The  median  nerve  sapp]ies  all  the  tuuBcIes  of  the 
front  of  the  foTe-orm  except  the  flexor  carpi  Tilnaris  and  half  the 
flexor  profundus,  in  the  follow-  pj„  ^ 

ii^;  manner : — A^  soon  as  it 
enteiB  the  fore-arm  it  gives 
bnuches  to  tlie  pronator  teres, 
flexor  carpi  radialia,  and  flexor 
enblimis  digitorum,  and,  after 
crossing  the  ulnar  artery,  gives 
off  the  anterior  ifiteroueoiu 
nerve  (Fig.  14,  25).  This  passes 

Pig.  14. — Deep  diueetioD  of  the 
front  of  tKe  foie-*nn  and  b&nd 
(from  Hinchleld  ud  LeTeiUf). 

1.  Supinator  loDBUl  (cut) . 

2.  Dmar  nerre. 

3.  Bnctiisiu  onticua. 

4.  Biwpa. 
£.  MuAculo-apirul  nerve. 

6.  HedUn  nerve. 

7.  Poaterior  iDterroeseooi  nerre. 

8.  Pronator  teres  taxi  flexor  carpi 

ndialii  (cut). 

9.  ExtenMT  carpi  rodialii  longior 

Cent). 

10.  Brachial  artery. 

11.  Supioatxir  brena. 

12.  Flexor  auhlinuidigitormn  (cut). 

13.  13.  BadUl  nerve. 

14.  H.  Fleior  caipi  ulnaria. 
16.  Eilensar  caipi  radialia  brevinr. 

16.  TIlDar  arterj'. 

17.  Badial  origm  of  fleior  lublimia 

digitonim  (cat). 

18.  Plexor  pmfuadua  digitonim. 

19.  Tendon  of  pronator  terea. 

20.  20.  Donal  branch  of  ulnar  nerve. 

21.  21,  Badial  arterj, 
SU,  22.  Deep  bianch  of  ulnar  nerve. 

23.  Flexor  longiu  poUicia. 

24.  Abdactor  minimi  digitL 

26.  Anterior  interoaaeooa  nerve. 
20.  Digital  branchea  of  ulnar  aerro. 

27.  Tendon  of  aapinator  longna. 
38.  One  of  tbe  lumbricalea  moiclM. 
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down  the  front  of  the  interosseouB  membrane,  giving  branches 
to  the  flexor  longos  pollids  and  the  outer  half  of  the  profondns 
digitonim,  and  then  beneath  the  pronator  quadratus  (which  it 
Bupplies)  to  the  front  of  the  wrist-joint,  where  it  gives  a  branch 
to  the  articulation* 

A  ciUaneom  palmar  branch  (Fig.  12,  50)  arises  a  short  distance 
above  the  annular  ligament,  over  which  it  passes  to  be  distributed 
to  the  skin  of  the  palm. 

The  Ulnar  Nerve  (Fig.  14,  2)  enters  the  fore-arm  behind  the 
internal  condyle,  by  passing  between  the  heads  of  the  flexor  caipi 
ulnaris.  It  lies  under  cover  of  that  muscle  and  upon  the  flexor 
profundus  digitorum  for  the  whole  of  its  course  in  the  fore-ann  ; 
and  about  the  middle-third  of  the  fore-arm  comes  into  dose 
relation  with  the  ulnar  artery,  and,  keeping  to  its  ulnar  fiidci 
accompanies  it  over  the  annular  ligament  into  the  palm. 

Branches  (Fig.  14). — The  ulnar  nerve  gives  small  articular 
branch&s  to  the  back  of  the  elbow,  and  supplies  one  and  a  half  of 
the  muscles  of  the  fore-ami,  viz.,  the  flexor  carpi  ulnaris  and  the 
iimer  lialf  of  the  flexor  prt^fiindus  digitonim. 

In  the  lower  third  of  the  fore-arm  the  nerve  gives  a  dorsal 
1/ranch  (20),  which  tunis  backwards  beneath  the  tendon  of  the 
flexor  cai-pi  ulnaris  to  be  distiibiited  to  the  back  of  the  little  and 
half  the  ring  finger. 

A  cutaneous  palmar  branch  of  small  size  arises  close  above  the 
annular  ligament,  and  is  distributed  to  the  skin  of  the  palm  on 
tlie  ulnar  side. 

The  RadiarKerve  (Fig.  14,  13)  is  seen  to  arise  from  the 
musculo-spiral  nerve  opposite  the  elbow.  It  lies  at  fii-st  upon  the 
supinator  brevis,  to  the  outer  side  of,  and  at  some  little  distance 
from,  the  radial  artery  ;  but  in  the  middle  third  of  the  arm  it  is  in 
close  relation  with  the  artery  on  the  pronator  teres,  finally  passing 
beneath  the  tendon  of  the  supinator  longus  to  the  back  of  the  fore- 
arm and  hand. 

The  Back  of  the  Fore-arm. 

[Tlie  front  of  the  fore-arm  having  l)een  dissected,  the  skin  can 
be  reflected  from  the  back  of  the  arm  without  further  incisions, 
but  an  incision  must  be  made  along  the  inner  border  of  the  hand 
and  across  the  knuckles,  to  permit  the  reflection  of  the  skin  from 
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the  back  of  the  hand.  An  incision  is  also  to  be  made  along  the 
thumb  and  each  of  the  fingers,  and  the  skin  reflected,  when  the 
cutaneous  nerves  and  veins  are  to  be  dissected  out  of  the  super- 
ficial fascia.] 

Cutaneoua  Nerves. — ^The  back  of  the  fore-arm  is  supplied  at 
the  upper  part  by  the  branches  of  the  muscxdo-spiral  nerve  and 
internal  aUantoua  nerve,  which  were  seen  above  the  condyles  of 
the  humerus  in  the  dissection  of  the  back  of  the  arm  (p.  35).  In 
addition  and  lower  down,  there  will  be  found  on  the  outer  side  of 
the  limb,  branches  from  the  musmilo-cwtaneous  nerve,  and  on  the 
inner  side,  branches  of  the  internal  ciUaneous  nerve  ;  at  the  wrist, 
on  the  outer  side,  the  large  radial  nerve  pierces  the  deep  fascia, 
and,  after  commimicating  with  the  musculo-cutaneous  nerve, 
distributes  digital  branches  to  both  sides  of  the  thumb,  forefinger, 
and  middle  finger,  and  to  the  radial  side  of  the  ring  finger,  forming 
in  addition  a  loop  across  the  back  of  the  hand  with  the  following 
nerve. 

The  Dorsal  branch  of  tJie  Ulnar  Nerve  appears  on  the  inner  side 
of  the  wrist,  at  a  point  corresponding  to  the  lower  end  of  the  ulna, 
and  gives  digital  branches  to  both  sides  of  the  little  finger  and 
the  ulnar  side  of  the  ring  finger,  joining  the  radial  nerve  across 
the  back  of  the  hand. 

The  Superficial  Veins  of  the  hand  form  an  arch  across  the 
back  of  the  metacarpus,  which  joins  the  radial  and  posterior  ulnar 
veins  at  its  extremities  ;  the  veins  of  the  fore-arm  wind  round 
the  limb  to  join  the  radial  and  ulnar  veins  respectively,  and 
one  or  two  branches  form  communications  between  them  and 
across  the  back  of  the  fore-arm. 

[The  deep  fascia  is  to  be  removed  &om  the  back  of  the  fore-arm 
and  hand,  with  the  exception  of  a  band  about  an  inch  wide  which 
is  to  be  left  opposite  the  lower  end  of  the  radius,  to  form  the 
posterior  annular  ligament.  It  will  be  found  to  be  impossible  to 
remove  the  fascia  entirely  near  the  elbow,  where  it  is  incorporated 
with  the  musdes.] 

• 

Kusdes  of  the  Back  of  the  Fore-arm  (Fig.  15). — ^The 
muscles  arising  from  the  external  condyle  of  the  humerus  are 
either  extensors  *  or  supinators,  and  will  be  found  in  the  following 

*  ArtLficial  memory,  JSr-tenson  from  ^-temal  condyle 
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lanx,  being  joined  by  slips  from  the  Inmbiicales  and  interoasei 
muscles ;  this  expansion  is  stronger  at  the  margins  than  in  the 
middle,  and  its  sides  are  prolonged  to  the  third  phalanx,  whilst 
the  middle  triangular  portion  is  attached  to  the  base  of  the  second 
phalanx.  This  division  is  artificial  and  must  be  made  with  the  . 
scalpel,  since  the  three  parts  ore  originally  united.  The  tendon 
of  the  ezteTisoT  indicis  joins  the  ulnar  side  of  the  first  or  outer- 
most tendon  at  the  first  phalanx.  The  three  innermost  tendans 
of  the  extensor  are  joined  together  by  tendinous  slips  on  the  back 
of  the  hand,  and  tliat  to  the  little  finger  is  joined  by  the  two 
divisions  of  the  extensor  minimi  digiti  above  and  below  the  point 
of  union  with  the  other  tendons. 

The  Ezteneor  Mininii  Digiti  (Fig.  15,  9)  might  be  taken  as 
a  part  of  the  common  extensor,  but  is  se|>arated  from  it  by  an 
intermuscular  septum.  It  arises  from  the  external  condyle  ;  from 
the  fascia  and  from  the  intermuscular  septa  on  each  side  ;  and 
its  tendon,  after  passing  through  the  fifth  division  of  the  utiti^I^ 
ligament,  is  generally  di\'ided,  both  slips  being  inserted  into  the 
common  expansion  on  the  first  phalanx  of  the  little  finger,  but 
the  innermost  reaching  further  forward  thim  its  fellow  (Fig. 
18,  19). 

The  Extensor  Carpi  Ulnaris  (Fig.  15,  10)  arises  from  the 
external  condyle ;  from  the  fascia  and  fi-om  the  intennuscular 
septa  on  each  side  ;  and  has  an  addit  ional  origin  from  an  expansion 
attached  to  the  posterior  border  of  the  ulna  (common  to  it,  the 
flexor  carpi  ulnaris  and  the  flexor  profundus  digitonim),  the  fibres 
covering  but  not  being  attiiched  lo  all  the  iimer  part  of  the 
posterior  surface  of  the  bone.  The  tendon  passes  tlirough  the 
sixth  division  of  the  annular  ligament  and  behind  the  styloid 
process  of  the  ulna,  to  be  inserted  into  the  base  of  the  metacarpal 
bone  of  the  little  finger  (otli  metacarpal  bone). 

The  action  of  the  extensors  is  implied  by  their  names,  but  it 
should  be  noted  that  all  the  extenscirs  of  tlie  carjms  are  inserted 
into  the  metacarpus.  The  extensor  carpi  radial  is  longior  is  sw^ 
plied  by  the  nuisculo-spiral  nerve ;  all  the  others  by  the  posterior 
interosseous  neive,  a  branch  of  the  musculo-s])iral. 

The  Anconeus  (Fig.  15,  11)  is  a  small  triangular  muscle  on 
the  outer  side  of  the  elbow,  which  is  apparently  continuous  with 
the  triceps,  but  is  separated  by  a  narrow  cellidar  interval.     It  is 
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covered  by  the  deep  fascia,  which  mnst  be  removed  to  expose  it, 
when  a  branch  of  nerve  from  the  musculo-spiral  to  the  muscle  is 
to  be  looked  for  and  preserved.  It  arises  from  the  back  of  the 
external  condyle  of  the  humerus,  and  from  the  fascia  of  the  arm, 
and  spreads  out  to  its  fleshy  insertion  on  the  triangular  surface 
upon  the  outer  side  of  the  olecranon  and  upper  third  of  the 
ulna.  The  anconeus  is  an  extensor  of  the  fore-arm,  and  is  sup- 
plied by  a  branch  of  the  musculo-spiral  nerve,  which  pierces  its 
upper  margin. 

[The  long  extensors  must  be  divided  about  the  middle  and 
tamed  aside,  in  order  to  see  the  deep  muscles  thoroughly,  but  the 
supinator  longus  should  be  left  uncut.  The  supinator  brevis  will 
require  careful  dissection  beneath  the  origins  of  the  other  muscles, 
and  the  arm  must  be  fully  pronated  in  order  to  stretch  the  fibres 
whilst  being  cleaned.  The  posterior  interosseoiLs  nerve  piercing 
the  muscle  is  to  be  carefully  preserved  and  its  branches  traced  to 
the  extensors.] 

The  Supinator  Brevis  (Fig.  17,  15)  lias  very  oblique  fibres, 
which  are  covered  at  the  upper  part  by  a  tendinous  expansion  or 
intermuscular  septum,  from  which  some  of  them  take  their  origin. 
It  arises  from  the  external  condyle;  from  the  external  lateral 
ligament  of  the  elbow;  from  the  orbicular  ligament  of  the 
radios ;  from  the  triangular  sj^ace  below  the  lesser  sigmoid  cavity 
of  the  ulna,  and  from  the  margin  of  bone  below  it  as  far  as  the 
attachment  of  the  anconeus.  Its  fibres  sweep  round  the  radius 
and  are  inserted  into  all  the  anterior  and  outer  part  of  that  bone 
above  the  oblique  lines,  with  the  exception  of  the  bicipital 
tubercle  and  the  posterior  surface  of  bone  above  and  below  it. 
The  supinator  is  pierced  by  the  posterior  interosseous  nerve  (which 
supplies  it)  and  is  separated  from  the  extensor  ossis  metacarpi 
pollicis  by  the  posterior  interosseous  artery.  It  is  a  powerful 
supinator  of  the  radius  on  the  ulna. 

The  Extensor  Ossis  Metacarpi  Pollicis  (Fig.  16,  6)  is 
usually  the  only  one  of  the  special  extensors  of  the  thumb  which 
has  an  origin  from  both  bones  of  the  fore-arm,  though  occasionally 
the  next  muscle  has  a  double  origin.  It  arises  from  the  middle  of 
the  posterior  surface  of  the  radius  for  about  two  inches,  the 
origin  reaching  across  the  bone  from  the  interosseous  line  to  the 
attachments  of  the  supinator  brevis  and  prpnator  teres ;  from  a 
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corraponding  portion  of  the  pofteiior  miriace  of  the  inteiomeoiu 
meubrane ;  and  from  two  inches  of  the  middle  of  the  outer  nda 
Yig.  If.  of  the  posterior  sni&ce  of  the  ulna, 

1>etween  the  attachmentB  of  tlie  au^- 
nator  brevis  and  anconeas  above,  and 
the  extensor  secnndi  intemodii  belov. 
The  muBcle  "  crops  oat "  between  tha 
extensors  of  the  caipus  and  fingers,  and 
having  crossed  the  extensor  caipi 
rodialis  loi^or  and  the  bievior  ob- 
liquely, it  passes  on  the  outer  side  of  the 
stjloid  process  of  the  radius,  through 
the  first  division  of  the  annular  liguncnt 
and  over  the  radial  artery,  to  be  tiuerttd 
into  the  base  of  the  metacarpal  bone 
of  the  thumb  (Ist  metacarpal  bone). 

The  Bxtensor  Frimi  Intemodii 
PoUiois  (Fig.  16,  7)  arisa  from  the 
Kick  of  tile  radiux  immediately  below 
the  extensor  ossis  mctacnrpi  pollicis 
and  tlose  to  the  interoaaeoiis  line,  for 
.1  space  two  inches  long  and  half  an 
iiicli  U'ide;  also  from  the  radial  half 
of  tlie  interosseous  membrane  for  the 
coiTesptmding  JisUince.  Its  tendon  lies 
to  the  ulnar  side  of  the  tendon  of  tlie 
extensor  of  the  metacjirpol  bone  in  its 
whole  course,  passing  t)  trough  the  some 
division  of  tlio  annular  ligament,  and 
is  prolongeil  to  be  inifrhd  into  the  base 
of  the  first  phalanx  of  the  thumb, 

r%.lG.— Deep  muscle*  of  till!  bact  of  fore-arm  (froni  Wilion). 

1.  nnmcTua.  8,  £it«n!K>r  lecundi  intctnodii  pol- 

2.  Oli-crannn.  licia. 

3.  Ulna.  i).  Eitenior  indicis. 

4.  Anconeus.  10.  Finldoraal  interosseous  diuwIp, 
6.  Supinator  brorU.  The  other  thn'c  dorsal  inter- 
6.  Eiten«oroa'iaineloCTrpinollici».  oiBci  nre  teen  bplwcon  the 
7-  EiloiuoT  primi  intcrauuii  pol-  metacarpal  boDcs  of  their  re- 

licii!.  upcclivi:  tineers. 
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The  Extensor  Secundi  Intemoiii  Pollicis  (Fig.  16,  8)  arises 
from  the  middle  of  the  outer  half  of  the  posterior  surface  of  the 
ulmi  (between  the  origins  of  the  extensor  ossis  metacarpi  pollicis 
above,  and  the  indicator  below),  and  from  the  ulnar  half  of  the 
corresponding  portion  of  the  interosseous  membrane.  Its  tendon 
becomes  superficial  just  above  the  annular  ligament,  through 
which  it  passes  very  obliquely  in  a  separate  division  (the  third) ; 
then  crossing  the  tendons  of  the  extensor  carpi  radialis  longior 
and  brevior  and  the  radial  artery,  it  runs  along  the  ulnar  side  of 
the  extensor  primi  intemodii  to  be  inserted  into  the  base  of  the 
terminal  phalanx  of  the  thumb.  This  muscle  vaiies  very  much 
in  size. 

The  Extensor  Indicis  (indicator)  (Fig.  16,  9)  arises  &om  the 
posterior  surface  of  the  ulna  below  the  preceding  muscle  (by  the 
size  of  which  its  attachment  is  influenced),  and  slightly  from  the 
interosseous  membmne.  Its  tendon  is  covered  by  those  of  the 
common  extensor,  and  running  through  the  fourth  division  of  the 
annular  ligament  with  them,  is  imerted  into  the  common  expan- 
sion on  the  back  of  the  first  phalanx  of  the  fore-finger.  The 
actions  of  the  special  extensors  are  implied  by  their  names.  They 
are  all  supplied  by  the  posterior  interosseous  nerve. 

Tlie  Posterior  Interosseous  Artery  (Fig.  18,  8)  arising 
from  the  interosseous,  a  branch  of  the  ulnar  artery,  reaches  the 
back  of  the  arm  by  passing  between  the  radius  and  ulna  above 
the  interosseous  membrane.  It  api)ears  between  the  supinator 
brevis  and  extensor  ossis  metacarpi  pollicis  (usually),  giving 
muscular  branches  to  the  extensor  muscles  and  a  recurrent  branch 
to  the  elbow  joint ;  and  terminates  by  joining  the  posterior  carpal 
arteries  and  also  the  terminal  branch  of  the  anterior  interosseous 
artery  (10),  which  will  be  found  to  reach  the  back  of  the  arm  by 
piercing  the  interosseous  membrane  immediately  above  the  lower 
end  of  the  radius.  The  recurrent  (6)  branch  runs  upon  the 
supinator  brevis  to  the  outer  and  back  part  of  the  elbow, 
where  it  anastomoses  with  the  superior  profunda  and  other 
articular  branches. 

The  Posterior  Interosseous  Nerve  (Fig.  17,  9)  is  a  division 
of  the  musculo-spiral,  which  has  been  already  seen  to  divide  on 
the  outer  side  of  tlie  space  in  front  of  the  elbow  and  beneath  the 
supinator  longiis.     Tlie  posterior  interosseous  nerve  can  now  be 


tnced  innninR  oliliqudy  in  the  fibre*  oT  tlie  rapinstor  brevis,  nnd 
at  its  lower  bonier  breaking  up  into  mnscukr  branches  and  an 
Fijc.  17.  articnkr  bnmch  to  tbe  wrirt. 

The  mtucvlar  bmtieha  eiipply 
the  extensor  carpi  radialia  bre- 
vior,  exteiuor  conunutiis  digi- 
tonun,  eiteuwr  minimi  digiti, 
the  three  special  exteuaora  of 
the  timmb  and  the  indicator ; 
and  the  Hnpinatoi  breria  ii 
supplied  by  a  Lnnch  or  two 
as  the  nerve  posees  through  it, 
and  tnurt  be  divided  to  see 
them.  The  articular  bnmtk  to 
the  wrifit  leacheg  the  interoa- 


— Diucction  af  the  maHal»> 

il  ni'n'c  and  its  braucbn 
II  HiTW'hft'ld  uiiU  LoTi-ill^). 


1.  Trii'i'pB. 

•2.  BnnhiiiliH  aiiticUB. 

3.  Supiiiatur  lotigui. 

6.  Mu»o«lo-»piral  ncrrp. 

6.  MuhuId- cutaneous  Dprre. 

7.  Oiigin  of  eitensor  carpi  ludialii 

tnngior. 

8.  Radial  DCTTC 

10.  Prcnntor  nidi!  trrta. 

11.  OrJEin  of  eitenaor  carpi  ndialia 

12.  Flexor  eurpi  radiulu. 
IS.  AnCOnoUE. 

14.  Tcndou  afniipiiiBtOT  laniiruB. 

15.  Supinator  brvvis. 

16, 16.  Tendon   of   extensor    carpi 

radialis  longior. 
17.  EitetiHor  communis  digitonini. 

18. 18.  Tendon   of   i-itenoor   rurpi 
mdiolis  bn-vior. 

19. 19.  ExienioT  accundi  inlcmodii 


mcUcarpi 


poIUcie 
20,  20.  £iten!K>r 

rllici). 
Extenior    pHmi   iDlemodii 
poUicii. 
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seoos  membrane  between  the  extensors  of  the  first  and  second  pha- 
langes of  the  thumb  and  runs  to  the  back  of  the  carpus,  where  a 
ganglionic  enlargement  may  sometimes  be  found. 

The  Badial  Artery  at  the  wrist  (Fig.  18,  i8). — ^After  leaving 
the  front  of  the  lower  end  of  the  radius  (p.  41)  the  radial  artery 
lies  against  the  external  lateral  ligament  of  the  wrist-joint,  and 
beneath  the  extensors  of  the  metacarpal  bone  and  first  phalanx  of 
the  thumb.  It  then  winds  to  the  back  of  the  carpus,  to  the  in- 
terval between  the  metacarpal  bones  of  the  thumb  and  forefinger, 
where  it  is  crossed  by  the  extensor  of  the  second  phalanx  of  the 
thumb,  and  lastly  passes  into  the  palm  of  the  hand  between  the 
two  heads  of  the  abductor  indicis  (first  dorsal  interosseous 
muscle). 

The  Branches  (Fig.  18)  of  the  radial  artery  at  the  wrist  very 
commonlv  vary,  but  shoidd  be  five  in  number. 

1.  The  Posterior  carpal  (17)  is  a  small  branch  which  runs  trans- 
versely close  upon  the  bone  immediately  below  the  annular  liga- 
ment, to  join  the  posterior  carpal  branch  of  the  tdnarand  form  an 
arch.  From  this,  two  dorsal  interosseous  arteries  are  given,  which 
run  on  the  third  and  fourth  interosseous  muscles,  and  receive 
the  perforating  arteries  which  appear  between  their  heads  of  origin. 

2.  The  Metacarpal  (20)  is  the  first  dorsal  interosseous  artery, 
and  closely  resembles  the  others.  It  runs  on  the  second  inter- 
osseous muscle,  and  at  the  root  of  the  fingers  often  joins  the 
digital  branch  from  the  front  of  the  hand. 

3  and  4.  The  Dorsales  pollicis  (24)  are  two  small  arteries  which 
are  distributed  on  the  metacarpal  bone  of  the  thumb;  one  is 
often  wanting. 

5.  The  Dorsalis  indicis  (22)  is  a  similar  branch,  which  runs 
along  the  metacarpal  bone  of  the  index  finger.  This  is  frequently 
replaced  by  a  large  artery  wliich  runs  along  the  metacarpal  bone 
and  divides  into  branches  to  the  forefinger  and  thumb,  being  in 
fact  the  radialis  indicis,  a  branch  of  the  radial  in  the  palm,  arising 
earlier  than  usual. 

The  Posterior  carpal  branch  (Fig.  18,  17)  of  the  ulnar  artery 
will  be  found  appearing  beneath  the  extensor  carpi  ulnaris,  and 
having  completed  the  arch  formed  by  the  posterior  carpal  of  the 
radial,  it  ends  in  a  branch  to  the  ulnar  side  of  the  fifth  metacarpal 
hone. 


BACK  0?  FOBE-ASK. 


The  FoBtorior  AnimlAr 
ligamant  (Fig.  10,  15)  hu  nx 
subdiviuoDs,  -which  ahonld  1w 
carefully  examined  and  coni- 
paied  with  the  grooTea  on  the 
boneB.  The  firdt  di\'iinon  eor- 
respoada  to  the  grooTe  on  the 
outer  side  of  the  atvloid  proceM 
of  the  radius,  and  traiunuita 
the  tendoua  of  the  extenaor 
itacarpi  pollicia  and 
eitenaoi  piimi  internodii  pol- 
licia :  the  seconil  diviaion  cor- 
Tesponds  to  the  groove  on  the 
inner  side  of  the  styloid  jiiocen 
and  tiansmita  the  tendona  <tf 
the  extensorea  carpi  ni^alia, 
longior  and  brevior ;  the  third 

.  IS.— Artcrio  of  the  Uick  oT 
the  rorc-ann  (<lrn»n  bv  li.  £. 
L.  Pcurie). 

Inferior  profundH. 

Supvrior  profunda. 

Ulaur  nerve, 

MuMulo-spinil  nprvp, 

Aniutomatica  mngnii. 

Rffurrcnt  intcrossi-ous  orterj'. 

UeKi'ndiiig  interosseouB  urten'. 

.'.zteniuit     nwundi     intcriiwlii 

Anterior  interoFMOiu  artery. 

Kituoior  indiria, 

E.^ti-neor   aui;<  mctucariii  and 

pritni  intern  nlii  put  licit. 
Extenwr  ciiirpi  uliiuriii. 
KitCDBor  carpi  radiulis  lonpor 

and  brevior. 
Eitcnmr    Famnmnis  digitonim 

and  indttii'. 
Eitenmr      iccundi 

I'oilcrior  cnrpnl  artcrj-. 
Radial  arter)-. 
Extpnaor  niiaimi  digiti. 
UMadirpal  arUty. 
Art.  doiiulis  iiiilii'ii. 
Art.  durailia  poUicii. 
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diviiion  is  placed  obliquely,  and  corresponda  to  the  oblique  groove 
on  the  back  of  the  radius  ;  it  transmits  the  tendoa  of  the  extensor 
Kcnndi  intemodii  pollicia :  the  fourth  dinaion,  corresponding  to 


the  broad  groove  on  the  radius,  transmits  the  tendons  of  the  ex- 
tensor communis  digitonun  and  of  the  extensor  indicia  :  the  fifth 
division  corresponds  to  a  very  slight  groove  on  the  edge  of  the 


Fis.  19.— A  MCliDD  throurh  the  middle  of  the  right  fore-um  (Utored  from 

Bcraud). 

I.  Anterior  intCTOueoui  TMseli  and      10.  Eitcniot  onii  metacaipi  pol- 


3.  Badul  Tcucli  imd  Derre. 

3.  pTonstOT  tere*. 

4.  Bupinitor  longus, 

5.  Flexor  orpi  radlalii. 

6.  Supinrntcr  brevw. 

7.  Flexor  lublimu  diEilonm. 

8.  Eitetuorea  cuqii  radiilia  longior 

and  brerior. 

9.  Plexor  carpi  ulnnria. 


11,  Ulnar  yeiaels  and  Dorre, 

12,  EiUnuT  comniunii  digitorain. 

13.  Flexor  profundui  digitonun. 

14.  Eileiuor  carpi  ulnaria. 
16.  Median  nerrc. 

16.  Posteric 
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itulius  (or  is  placed  between  the  bonea),  aai  truumitt  the  tendon 
of  the  extensor  minimi  digiti ;  the  sixth  divimon  conespcmd*  to 
the  groove  at  the  back  of  the  styloid  process  of  the  nlna,  ud 
transmits  the  tendon  of  the  extuuoi  carpi  uln&ris.  Thns  five 
divisions  coirespond  to  grooves  on  the  ndius  and  one  to  that  on 
B  U 

theiiIna,andtheymaybei«membeiedb7thefotmiilaSS121  : 1. 
CFit;.  20). 

The  dorsal  interoBReoua  mimcles,  four  in  nmuber,  can  be  meat 
conveniently  dissected  with  those  of  the  palm  of  tl^  hand. 

Fin-W. 


Palm  of  the  Hand, 

Surf ftoe-Marking.— The  delicacy  of  the  akin  of  the  palm 

will  depend  very  iiiutli    upon  the  previous  occupation  of  the 


Fig.  20.— A  scpllon  of  liio  ri 
caijiBl  buuea  I 

1.  TendoDB  of  exk 

digilorum. 

2.  Ti-ndon  of  eston»or  Wfundi  io- 

tPTDodii  polliciH. 

3.  Tendon  oft  itcnmr  minimi  digiti. 

4.  TcndoTis  of  i-itfiinit  carpi  ra- 

dialii  longior  nnd  brcrior. 

6.  Eiteniur  ciirpi  ulnaris, 

7.  Torlion    o(    abdui'tor    minimi 

8.  TcndDDi  of  cxtcnioc  OHia  metn- 

vnrpi    SDd    ptimi    internodii 
pollicis. 


ist  in  pronatiDn  bcCircen  the  rowa  of 
by  O.  E.  L.  Poarsc). 
9.  Vlaai  nerve. 

10.  Radial  niTTe. 

11.  Dinar  tciucIs. 

12.  Ton  Jon  ortlcior  cnrpi  i»di»li». 

13.  Tendons  of  flcxoF  Bublimis  and 
profuadua. 


15.  Tendon  of  painuiiis 

16.  Median  nerre. 
a.  Scaphoid  bone, 
L.  Lunar  bone. 

c.  Cuneiform  bono, 
p.  l>iaifonn  bone. 
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individual,  but  in  every  case  it  will  be  found  to  present  no  hairs 
and  to  be  ribbed  by  the  rows  of  papillae,  upon  which  the  orifices 
of  the  sweat-ducts  can  be  seen  with  a  magnifying  glass.  If  de- 
composition has  advanced  rapidly,  the  cuticle  will  probably  be 
detached  in  part,  when  upon  examining  its  deep  surface,  depres- 
sions corresponding  to  the  papillsB  will  be  found.  A  fulness  on 
each  side  of  the  palm  corresponds  to  the  special  muscles  of  the 
thumb  and  little  finger  respectively,  and  the  terms  "  thenar  "  and 
**  hypo-thenar  "  are  sometimes  applied  to  them.  The  palm  pre- 
sents three  curved  lines,  the  proximal  and  distal  ones  being 
curved  in  opposite  directions,  whilst  the  middle  runs  obliquely 
across  the  palm  to  join  the  proximal  line  at  the  outer  side  of  the 
hand.  It  will  be  found  on  dissection  that  the  point  to  which  the 
superficial  palmar  arch  reaches  corresponds  pretty  accurately  with 
the  centre  of  this  middle  line,  whilst  the  point  of  bifurcation  of  the 
digital  arteries  is  midway  between  the  distal  or  anterior  line  and 
the  web  of  the  fingers. 

[An  incision  is  to  be  made  down  the  middle  of  the  palm  to  the 
rooto  of  the  fingers,  where  another  is  to  be  drawn  across  the 
width  of  the  whole  hand,  and  the  two  flaps  of  skin  are  to  be  dis- 
sected up  and  turned  in  opposite  directions.  It  will  be  found 
best  to  pay  little  attention  to  the  unimportant  cutaneous  palmar 
branches  of  nerves,  and  to  carry  the  knife  at  once  through  the 
fine  granular  fat  of  the  palm  down  to  the  glistening  palmar  fascia 
and  annular  ligament.  The  fascia  covering  the  muscles  of  the 
thumb  and  little  finger  is  much  thinner  than  that  in  the  centre  of 
the  hand,  and  will  require  care  for  its  preservation.  The  skin 
may  be  at  once  reflected  from  over  the  outer  side  of  the  hand,  but 
upon  the  inner  side  a  small  transverse  muscle  (pulmaris  brevisj 
is  to  be  found  just  below  the  pisiform  bone,  aAd  is  to  be  preserved 
with  the  piece  of  skin  into  which  it  is  inserted.] 

The  Palmar  Fascia  (Fig.  11,  9)  consists  of  three  portions. 
The  central  is  triangular  in  shape  and  is  attached  to  the  annular 
ligament  by  its  apex  (into  which  the  palmaris  longus  is  inserted), 
whilst  it  expands  at  tlie  roots  of  the  fingers  to  become  connected 
with  the  sheaths  of  the  flexor  tendons.  Opposite  the  heads  of 
the  metacarpal  bones  it  splits  into  four  parts,  and  numerous 
transverse  fibres  will  be  found  strengthening  the  membrane  at 
these  points,  where  also  the  digital  vessels  and  nerves  become 
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Bubcutaneous.  Each  of  the  four  slips  which  have  been  men- 
tioned finally  Bulxlivides  to  be  attached  to  the  sides  of  the  fonr 
sheaths  of  the  flexor  tendons.  The  lateral  portions  of  the  palmar 
fascia  are  much  thinner,  and  simply  form  a  covering  for  the 
muscles  of  tlie  thumb  and  little  finger. 

Tlie  Palmaris  Brevis  (Fig.  12,  32)  is  a  small  muscle  placed 
transversely  below  the  pisiform  bone  and  immediately  beneath 
the  skin.  It  arises  from  the  inner  edge  of  the  central  fE^da,  and 
is  inserted  into  the  skin  on  the  inner  side  of  the  hand.  It  is  tup- 
plied  by  tlie  ulnar  nen^e,  and  is  often  absent. 

[Tlie  central  portion  of  the  palmar  fascia  is  to  be  detached  from 
the  annular  ligament  and  turned  down,  care  being  taken  not  to 
injui-e  the  vessels  and  nerves  which  are  close  beneath,  and  these 
are  to  be  cleaned.] 

The  Superficial  Palmar  Arch  (Fig.  12,  34)  is  the  direct  con- 
tinuation of  the  ulnar  artery,  which  reaches  tlie  hand  by  passing 
over  the  jiimular  ligament.  The  vessel  is  subject  to  very  great 
variations,  but  if  regular,  fomis  an  arch  with  the  convexity  fur- 
wards,  reacliiiig  to  about  midway  between  the  annular  ligament 
and  the  root  of  the  middle  finger.  The  arch  is  completed  on  the 
mdial  side  by  the  superficialis  voice  branch  of  the  radial  artery, 
which  genemlly  pierces  a  few  of  the  fibivs  of  the  muscles  of  the 
thimib.  From  the  convexity  of  the  arch,  and  principally  from 
its  ulnar  side,  are  given  off  four  digital  arteries,  tlie  first  of  whicli 
runs  to  the  ulnar  side  of  the  little  finger,  whilst  the  three  others 
bifurcate  about  half  an  inch  from  the  web  of  the  fingers  to  supply 
the  radial  side  of  the  little  finger,  both  sides  of  the  ring,  both 
sides  of  the  middle,  and  the  ulnar  half  of  the  index  finger. 
These  branches  should  be  traced  along  the  sides  of  the  fingers, 
and  will  be  found  to  inosculate  in  the  pulp  of  the  terminal  pha- 
lanx, being  accompanied  by  the  digital  nerves ;  but  the  relation 
between  them  differs  in  the  palm  and  in  the  fingers, — in  the 
former  the  arteries  are  superficial  to,  in  the  latter  they  are  deei)er 
than,  the  ner\'es. 

Each  of  the  three  outer  digital  arteries  at  its  point  of  bifurca- 
tion receives  a  communicating  branch  from  the  deep  arch  (radial 
artery),  and  tlie  branch  to  the  forefinger  inosculates  at  its  tip 
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with  a  branch  on  the  other  side  of  the  finger  also  derived  from 
the  radial  (radialis  indicis). 

The  Profunda  Artery  is  a  small  communicating  branch 
arising  from  the  ulnar  artery  as  soon  as  it  has  crossed  the  annular 
ligament.  It  passes  deeply  with  an  accompanying  branch  of  the 
ulnar  nerve  between  the  abductor  and  flexor  brevis  minimi 
digit!,  and  will  be  found  to  complete  the  deep  palmar  arch  of  the 
radial  artery. 

The  superficial  palmar  arch  is  subject  to  considerable  variation, 
one  of  the  most  common  irregularities  being  its  non-completion 
by  the  superficialis  volae,  in  which  case  it  generally  joins  the 
radicdis  indicis  at  the  root  of  the  index  finger. 

The  XTlnar  Nerve  (Fig.  12,  26)  accompanies  the  ulnar  artery 
over  the  annular  ligament,  lying  to  its  ulnar  side,  and  immedi- 
ately divides  into  a  superficial  and  a  deep  portion.  The  deefp 
branch  (28)  accompanies  the  profunda  branch  of  the  ulnar  arteiy 
between  the  muscles  of  the  little  finger,  all  of  which  it  supplies, 
and  will  be  seen  again  in  the  deep  dissection  of  the  palm.  The 
superficial  division  subdivides  into  two  digital  branches  which 
supply  one  and  a  half  fingers,  the  inner  one  running  on  the  ulnar 
side  of  the  little  finger,  and  the  other  bifurcating  at  the  roots  of 
the  fingers  into  branches  for  the  radial  side  of  the  little  and 
ulnar  side  of  the  ring  finger,  the  latter  uniting  with  a  branch  of 
the  median  nerve.  The  digital  nerves  can  be  traced  along  the 
sides  of  the  tendinous  sheaths,  lying  superficially  to  the  arteries 
and  joining  one  another  in  the  pulp  of  the  finger,  where  the  cor- 
puscles of  touch  (Paccini)  are  developed  like  little  buds  upon  a 
twig.  The  ulnar  nerve  gives  a  small  branch  to  the  palmaris 
brevis  muscle.* 

The  Anterior  Anntilar  Ligament  (Fig.  21,  i)  is  the  broad 
band  of  fascia  binding  down  the  flexor  tendons  at  the  wrist,  and 
is  only  a  thickened  portion  of  the  common  fascia  of  the  limb.    It 


•  It  will  be  obaerred  that  the  number  of  fingers  supplied  by  the  ulnar 
artexT  is  the  complement  of  that  supplied  by  the  nenre,  and  that  the  same 
rule  noldfl  wiUi  respect  to  iho  radial  artery  and  the  median  or  radial  ueryes, 

thii8|—- 

Ulnar  artery  ....  3*  fingen. 

IJlnar  nerve       .        .        .    .  1|  fingen.  ^ 

Radial  artery .        .        •        *  I  fingen. 

Median  or  JBuidial  nerve     .    .  3}  fingen. 
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attached  to  the  icaphoid  bone  and  to  the  ridge  of  the  trapeanni 
■  the  outer  side,  and  to  the  uncifoim  proceM  of  the  Tmdfonn 
bone  on  the  inner  side.    The 
ulnar  arteiy  and  nerve  and  the 


bone  and  slightly  to  the  piaifc 
Fig.  21. 


it<i   nsc   ia   tr>   facilitate   the   in 
Dccisioiially  hecoiiios  discasecl,  ■ 


cutaneous  palmar  nen'es  c 
it,  and  also  the  tendon  of  the 
palnuais  longus  in  part  (Hie 
tendon  of  the  flexor  carpi 
ulnaiiB  sends  on  expanaioit 
over  the  ulnar  artery  and 
nerve,  which  must  not  be  mis- 
taken for  the  annular  ligament 
itself.)  When  divided  in  th« 
middle,  it  will  be  seen  to  be 
)ierforatcd  by  the  tendon  (^  the 
flexor  car])!  rodialis,  and  to 
have  beneath  it  the  median 
nerve  and  the  tendons  of  the 
lluxoT8  iif  tlio  tliiimb  aiidiingeis. 
A  quantity  of  loose  bmsal 
(issue,  tiijiUiiiiin;,'  ;i  synovial 
ca\it_v,  viij  In'  found  beneath 
the  annular  li  ^•anient  and 
doscly  oiinneclcd  with  the 
tenilonri    mid    iiici!ian 

rcmcJits  of  tlie  tenilons. 

lien  fluid  i'   dcvelojied 


and  i 


Fig.  21.— J[m.les  of  tho  hind  Cfrom  Wil*.n). 


1.  Annular  lieniiK'nl. 

2.  2.  OriRin  nnii   insertion   of  tliP 

nbiliictor  pollinin  bumIc. 

3.  OpponenspollLfii". 

4.  SupiTtifinr  portion  pf  the  floxor 

meyi*  pollicis. 

6.  Deep  portiun  of  the  flcior  trcris 
poflinit. 

fi.  Adiliirtor  nollioia. 

7, 7.  The  luiubiicnlca  munelcB, 
nrisiiis  ftoni  the  ilerp  flcior 
tpndoni,  upon  Trhich  tho 
Ugurc)  ore  plnoed.    The  ten- 


dons of  (he  flexor  labliinit 
have  boon  rmorpd. 

8.  loeertion  of  one  of  the  tcnaoni 
of  the  ileep  lic:(or. 

B.  The  tr'iiilon  of  the  flexor  lonpu 
pollicin,  paBsinjr  betwepn  Ihe 
two  portions  of  Ihe  flexor 
brevii  to  tho  liwt  nlnilunx. 

10.  AMuftor  minimi  diinli. 

11.  Flexor  brcvia  iniiumi  digitL 

12.  I'isif"™  bniic 
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considerable  quantity,  and  forms  a  fluctuating  tumour  above  and 
below  the  annular  ligament,  often  containing  numerous  rice-like 
bodies.     This  tissue  must  be  carefully  dissected  away. 

The  Median  Nerve  (Fig.  14,  33)  passes  beneath  the  aunular 
ligament  superficially  to  the  tendons,  and  divides  into  two  trunks 
which  subdivide  into  four  digital  nerves,  to  supply  three  and  a 
half  fingers.  The  first  or  outermost,  after  giving  a  small  branch 
to  supply  some  of  the  short  muscles  of  the  thumb,  bifurcates  into 
branches  to  supply  the  two  sides  of  the  pabuar  aspect  of  the 
thumb ;  the  second  digital  nerve  supplies  the  radial  side  of  the 
index  finger,  after  giving  a  small  twig  to  the  first  lumbricalis 
muscle  ;  the  third,  after  supplying  the  second  lumbricalis,  bifur- 
cates near  the  root  of  the  finger  to  supply  the  ulnar  side  of  the 
index  and  the  radial  side  of  the  middle  fingers  ;  the  fourth  bifur- 
cates to  supply  the  ulnar  side  of  the  middle  finger  and  the  radial 
side  of  the  ring  finger,  this  last  branch  joining  the  branch  from 
the  ulnar  nerve  previously  seen, 

[The  ulnar  artery  is  to  be  divided  beyond  the  origin  of  the  pro- 
ftmda  and  the  arch  turned  down  as  far  as  possible,  but  the  nerve 
may  be  left  uncut.  The  median  nerve  is  to  be  divided  at  the 
wrist  and  turned  down,  and  the  flexor  tendons  with  the  lumbri- 
cales  muscles  cleaned  and  traced  to  their  insertions.  The  sheaths 
of  the  flexor  tendons  have  been  already  described  (p.  43),  but  at 
least  one  more  should  be  laid  open  in  order  that  the  tendons  may 
be  well  seen.] 

The  Tendons  of  tlie  Flexor  Sublimis^  four  in  number,  pass 
beneath  the  annular  ligament  and  lie  immediately  beneath  the 
median  nerve  in  the  palm.  Each  tendon  becomes  somewhat  flat- 
tened, and  on  the  first  phalanx  splits  into  two  portions  which  are 
inserted  into  the  sides  of  the  second  phalanx,  giving  passage  to 
the  tendons  of  the  flexor  profundus  between  them.  The  vincula 
acces9oria  or  thin  tendinous  slips  which  unite  the  tendons  of  the 
flexor  sublimis  to  the  sheath  should  be  observed. 

The  Tendons  of  the  Flexor  Profundus  (Fig.  21,  8)  also  four 
in  number,  lie  beneath  the  corresponding  superficial  tendons, 
which  they  perforate  over  the  first  phalanges  ;  they  then  pass  on 
to  be  in&erUd  into  the  bases  of  the  third  phalanges. 

Each  pair  of  tendons  is  lubricated  by  a  synovial  sheath,  that 
of  the  little  finger  (together  with  that  of  the  thumb)  commxmi- 
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cadng  wiUi  the  general  synovial  cavitj  Leneath  the  amnilar 
ligament  already  deaeribed. 

The  Lumtxrioalaa  (Fig.  21,  7)  are  four  little  mnsdeB  oonneetad 
iriHi  the  deep  flexor  tendons,  and  bear  soma  reaemUanee  to  a 
worm  (lombriciis).  The  first  Imnbrioalis,  coimtiiig  foxm  the 
radial  idde  (and  sometimes  the  second),  aruet  from  the  radial  aide 
of  a  single  tendon,  bat  the  others  an$6  by  distinct  slqia  foxm  the 
a4jacent  sides  of  two  deep  tendons.  Tlie  foor  mnsdes  end  in 
small  tendons  which  wind  to  the  radial  side  of  the  four  fingen^ 
and,  passing  beneath  the  transverse  ligament  of  the  metacaxpoa^ 
are  vuerted  into  the  expansionof  the  extensor  tendons  on  the  back 
of  the  first  phalanges.  The  Inmbricales  act  with  the  interoaaei 
as  fiexors  of  the  first  phalanges  and  extensors  of  the  aeooiid  and 
third  phalange&  The  first  and  second  have  been  seen  to  be 
supplied  by  branches  of  the  median  nerve ;  the  third  and  foioith 
receive  branches  of  the  deep  branch  of  the  nlnar  nerve,  which 
will  be  seen  in  the  deeper  dissection. 

The  Tendon  of  the  Flexor  Lonfi^ns  Pollicis  (Fig.  21,  9)  is 
at  the  same  level  as  the  tendons  of  the  flexor  profdndns,  and  can 
be  traced  between  the  halves  of  the  flexor  brevis  pollicis  to  the 
liase  of  the  temiiual  phalanx  of  the  thumb.  It  lies  in  a  fibrons 
sheath  of  its  own,  but  the  synovial  sheath  communicates  with  the 
one  beneath  the  annular  ligament 

[The  tendons  of  the  flexor  profimdus  are  to  be  divided  (but 
not  the  flexor  pollicis)  and  turned  down  with  the  lumbricales ; 
the  muscles  of  the  Uttle  finger  and  thumb  are  to  be  carefully 
dissected.] 


Muscles  of  the  Little  Finger. 

The  Abductor  BUnimi  Digit!  (Fig.  21,  10)  is  the  most  super- 
ficial and  the  innermost  of  these.  It  arises  from  the  pisiform  bone 
and  slightly  from  the  tendon  of  the  flexor  carpi  ulnaris,  and  is 
inserted  into  the  inner  side  of  the  base  of  the  first  phalanx. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  21,  11)  is  oftai 
inseparably  united  with  the  abductor  ;  but  the  deep  branches  of 
the  idnar  artery  and  nerve  which  pass  between  the  two  will  serve 
«•  guides  to  the  point  of  separation.    It  arises  from  the  nneifora 


MUSCLES  OF  THE  THUMB.  67 

process  of  the  unciform  hone  and  from  the  annular  ligament, 
and  is  inserted  with  the  abductor  into  the  base  of  the  first 
phalanx. 

The  Adductor  Minimi  Digit!  (opponens)  is  the  deepest  of 
the  set,  and  arises  from  the  unciform  process  close  to  the  pre« 
ceding  muscle  and  from  the  annular  ligament  It  spreads  into  a 
triangular  shape  and  is  inserted  into  the  inner  margin  of  the  shaft 
of  the  fifth  metacarpal  bone,  thus  resembling  the  opponens  pollicis 
as  to  insertion,  although  there  is  no  power  of  "  opposition"  in  the 
little  finger. 


Muscles  of  the  Thumb. 

The  Abductor  Pollicis  (Fig.  21,  2)  is  a  slender  muscle,  and  is 
the  most  superficial  of  the  series.  It  arises  from  the  ridge  on  the 
trapezium,  and  from  the  annular  ligament.  It  is  inserted  into  the 
outer  side  of  the  base  of  the  first  phalanx  of  the  thumb  with  the 
outer  half  of  the  flexor  brevis.  It  must  be  divided  to  see  the 
following  : — 

The  Opponens  Pollicis  (Fig.  21,  3)  arises  from  the  front  of 
the  trapezium  and  from  the  annular  ligament,  and  is  inserted  into 
the  outer  border  of  the  shaft  of  the  metacarpal  bone  of  the  thumb. 
Its  action  is  to  "  oppose''  the  thumb  to  the  fingers,  an  action 
pecidiar  to  man  and  monkeys,  the  muscle  being  sometimes  called 
the  JUxor  ossis  metacarpi  pollicis. 

The  Flexor  Brevis  Pollicis  (Fig.  21,  4)  consists  of  two  por- 
tions, between  which  the  tendon  of  the  long  flexor  is  placed,  one 
head  being  more  or  less  conjoined  with  the  adductor,  and  the 
other  with  the  abductor  pollicis.  The  outer  head  arises  from  a 
considerable  part  of  the  annular  ligament  and  from  the  lower  part 
of  the  trapezium.  The  inner  head  arises  from  the  front  of  the  os 
magnum,  the  base  of  the  middle  metacarpal  bone,  and  the  sheath 
of  the  flexor  carpi  radiaUs,  which  is  attached  to  that  bone.  The 
two  heads  are  inserted  into  the  sides  of  the  base  of  the  first  phalanx 
of  the  thumb,  and  into  the  sesamoid  bones  which  are  developed  at 
this  point,  sending  slips  forward  to  join  the  tendon  of  the  extensor 
aecnndi  intemodii  pollicis  on  the  back  of  the  first  phalanx  (Fig. 
22).  In  this  way^  according  to  Duchenne,  the  snmll  muscles  of  the 

F  2 
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tlmmb  vjieiiA  the  Mccmd  phaknz  vliiUt  aodng  wpcm.  tha  flat 
phalanx  in  the  direction  implied  hy  their  wnnl  name& 

The  Addootor  PolUola  (Fig.  Sl,6)  onia  bom  the  nitariac 
nu&ce  of  the  vhole  length  of  the  iluft  erf  the  middle  metMupel 
bone,  and  is  inttrted  into  the  inner  nde  ot  tite  haia  of  the  brt 
.phalanx  of  the  thnmb  wilh  one  put  of  the  flezior  hren^  Ihe 
mnaele  foiming  a  triangle  with  ita  baae  to  the  ulnar  nde.  ne 
miucle  necenarily  coven  the  mnidea  in  the  flnt  and  aeecad 
interoneonH  spaces  [which  nuy  be  aeen  in  part  at  ita  aoteite 
border),  and  will  hare  to  be  dirided  labeeq^aentljr  to  ei^oaa  ftem 
thoroughly. 

The  Bwp  Branch  of  the  Ulanr  Verve  (Fig.  14, 33)  ia  to  he 
traced  out  and  will  be  found  to  arise  &om  the  ulnar  tnmk  near 
the  pisiform  bone,  and  to  pass  between  the  flexor  braria  and  Am 
vbdttctor  minimi  digiti,  giving  branches  to  them  and  the  oppausK 
It  then  forms  an  arcli  across  the  bases  of  the  metacarpal  booea, 
fflccompanjing  tbt:  deep  palmar  arch  of  the  radial  aiteiy,  and 
supplying  the  two  innermost  Inhricales  muedeH  and  the  aenn 


Fig.  22. 


inteiossei  muscles  (palmar  and  dorsal) ;  and  ends  by  supplying 
the  adductor  and  the  inner  half  of  the  flciar  brevis  pollicis,* 
*  It  maj  udit  the  itudcnt  in  rcmemlKriDg  the  diitribntion  of  the  nlnar 

Fig.  22.— Insertion  of  muMle*  of  thumb  (from  Doohraine). 
0.  Abdoctoi  pollicii.  >■  Tendiuaus  expaniion   of    flesor 

i.  OppaneixpoUieii.  breTii  joining  tNidcn  of   ^• 

e.  Outer  head  of  Aeior  breri*.  tcnior. 

j.  Tmdon  ot  eztcnour  lecuiidi  in- 
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The  Beep  Palmar  Arch,  the  termination  of  the  radial  artery, 
will  be  seen  appearing  between  the  flexor  brevis  and  the  adductor 
poUicis  muscles  ;  but  by  dividing  the  adductor  near  its  origin  and 
taming  it  aside,  the  entire  arch  can  be  traced  from  the  point  at 
which  it  enters  the  palm,  between  the  heads  of  the  abductor 
indicis. 

The  deep  arch  has  a  slight  convexity  towards  the  fingers,  and  is 
placed  upon  the  bases  of  the  metacarpal  bones,  being  completed 
by  the  deep  branch  of  the  ulnar  artery. 

Before  terminating  in  the  deep  palmar  arch  the  radial  artery 
gives  off  two  branches,  viz.  : — 

1.  Princeps  pollicis,  a  large  branch  of  imcertain  origin,  and 
frequently  arising  from  the  radial  at  the  back  of  the  abductor 
indicis,  which  passes  along  the  metacarpal  bone  of  the  thiunb, 
and  then  bifurcates  to  supply  both  sides  of  the  thumb  super- 
ficially. 

2.  BadiaUis  indicis,  which  runs  on  the  palmar  aspect  of  the 
abductor  indicis  to  the  forefinger,  of  which  it  supplies  the  radial 
side,  giving  a  branch  of  communication  to  the  superficial  palmar 
arch  and  anastomosing  at  the  tip  of  the  finger  with  the  digital 
artery  derived  from  the  superficial  arch. 

The  deep  arch  gives  some  small  recurrent  branches  to  the 
carpus  ;  three  perforating  arteries  to  the  dorsum,  which  pass 
between  the  heads  of  the  three  inner  intcrossei  muscles ;  and 
three  interosseous  arteries,  which  run  on  the  three  palmar  interos- 
seous muscles  to  the  roots  of  the  fingers,  and  then  anastomose 
with  the  digital  branches  of  the  superficial  arch  at  their  points  of 
bifurcation. 

The  tendon  of  the  Flexor  carpi  radialis  can  now  be  easily 
traced  through  the  groove  in  the  trapezium  to  its  insertion  into 
the  base  of  the  second  metacarpal  bone. 

The  Transverse  Metacarpal  Ligament  (Fig.  30,  14)  passes 
in  firont  of  the  heads  of  the  metacarpal  bones,  and  is  closely 
connected  with  the  sheaths  of  the  flexor  tendons.  It  must  be 
divided  to  follow  out  the  palmar  interossei,  which  pass  beneath  it. 

nerve  if  he  notices  how  it  is  governed  by  the  number  1 J ;  thus,  the  nerve 
tuppUes  one  and  a  half  muscles  in  the  fore-arm ;  gives  branches  to  one  and 
a  naif  fingers  on  both  palmar  and  dorsal  aspects ;  and  lastly,  supplies  one 
and  a  half  muscles  of  the  thumb. 
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The  btaroweoiu  KomiIm  an  eereii  : 
palmar  and  four  donaL  Two  of  the  palmar  mtaoMei  an  laadOy 
Ken,  bnt  the  adductor  jKdlicii  mnat  be  entirelj  detachied  boa 
the  middle  metaoai^  bone  in  order  to  expose  Ilia  mnaimag  one. 

The  Thrtt  paimar  Mvami  (Fig.  S3)  an  pennifbrm  muelM 
placed  in  the  three  metacarpal  apacai  between  the  flttgen,aiid  an 
nnmbeied  la^  Snd,  and  3rd  &cm  the  radial  aid&     Tbej  an 


ananged  as  (wJ-ductors  of  the  fingers  to  an  imaginary  line  diavn 
through  the  long  or  middle  finger,  aa  follows  :— The  1st  palmar 
interoBseouB  muwle  otmm  from  the  ulnar  eide  of  the  2nd  meta- 


Fig.  23.— The  three  palmar  intCToi- 
•eoni  miuclcs  of  the  hand 
(drawnbyj.  T.  QiBj). 

L  Tondon  of  flexor  caipi  ulnaru. 
t.  iMidcniDfAeMrdupindialla. 


Fig.  24.— The  four  dctwl  iutena- 
«eoua  muicles  of  the  haad 
(drawn  hy  J.  T.  Graj). 

1.  Tendon  of  eiteniar  csaiju  ladialii 

2.  Tand^  of  extcnaor  oaipi  radiaUf 

3.  Tendon  of  eztsnui'  oaipi  alnaiia. 


c&Tpal  bone,  and  ia  iiufTted  into  the  ulnar  side  of  the  corresponding 
first  phalanx  ;  the  Snd  ari»a  from  the  radial  side  of  the  4t£ 
metacarpal  bone,  and  is  inicrttd  into  the  radial  side  of  the  cor- 
responding first  phalanx  ;  the  3rd  ariia  from  the  radial  side  of 
the  &th  metacarpal  bone,  and  ia  imtrUd  into  the  radial  aide  of  the 
corresponding  first  phalanx 

Kg.  25. 


Tho  /bur  donal  inttrosiei  (Fij?.  24)  are  bi-pennifoim  muacles 
ariging  tcoTa  the  adjacent  aides  of  the  metacarpal  bones,  and 
therefore  showing  by  tlie  sides  of  tlie  palmar  muscles  to  some 
extent,  hnt  aie  beat  dissected  from  behind.  They  are  arranged  as 
dfr-ductois  from  an  imaginary  line  drawn  through  tlie  middle  or 
long  finger,  and  are  therefore  imertcd  as  follows  ; — The  Irt 
(abductor  indicia)  into  tie  radial  side  of  the  base  of  the  first 
phalanx  of  the  forefinger ;  the  second  into  the  radial  side  of  the 
linrt  phalanx  of  the  middle  finger ;  the  3rd  into  the  ulnar  side  of 
the  same  phalanx ;  the  4th  into  the  ulnar  side  of  the  first 
phalanx  of  the  ring  finger.  These  muscles  vary  slightly  as  to 
their  attachments,  but  the  following  points  respecting  them  have 
been  elaborated  by  Duchennc's  dectrical  investigations  : — The 
insertion  into  the  base  of  the  first  phalanx  (Fig.  25),  enables  the 
interoesei  to  act  as  flexors  of  that  phalanx  whilst  giving  lateral 
movement  to    the  fingers  to  which    they  are  attached.     The 

Fig.  M.— Attathment  of  an  inletoMaoui  mmclc  (from  DuthennB). 
«.  laterDneoua  muMle.  e.  Slip  pauiog  forward  to  (cf)  aide 

b.  Attachment    to    baso     of    flnt  of  extenaor  teadon. 
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slip  (d)  Bent  forward  to  join  the  ezpannon  of  the  ezteiiBoic 
tendons  extends  the  second  and  third  phalanges ;  and  thus  tha 
action  of  the  interossei  is  shown  to  inolnde  addnctum  to  and 
abduction  from  the  median  line  of  the  hand,  with  fleadoQ  of  fha 
first  and  extensbn  of  the  second  and  third  phalanges. 

[The  interosseous  muscles  of  the  hanicL  should  be  compared  with 
those  of  the  foot,  when  the  same  arrangement  will  be  lound  to 
exist  in  both  cases,  -^ith  the  exception  that,  in  the  foot,  the 
imaginary  line  is  drawn  through  the  long  or  tgeond  toe,  and  that 
the  muscles  are  arranged  in  corresponding  relation.] 


Ligaments  of  the  Scapula.  , 

[The  muscles  about  the  scapula  are  to  be  followed  to  their 
exact  insertions  and  cut  short ;  the  deltoid  and  the  remains  of 
the  trapezius  must  be  carefully  removed  in  order  that  the  liga- 
ments of  the  scapula  and  clavicle  may  be  seen.] 

The  Acromio-Clavicular  Articulation  (Fig.  26)  is  a  simple 
arthrodial  joint,  though  occasionally  there  is  a  fibro-cartilage 
developed  in  it,  dividing  the  synovial  cavity  into  two  parts. 

The  Superior  acromiO'clavicular  ligament  (Fig.  26,  i),  is  a 
quadrilateral  band  of  short  strong  fibres  more  or  leas  connected 
with  the  fibres  of  the  trapezius  and  deltoid.  It  is  in  reality  con- 
tinuous with  the  inferior  acromio-clavicular  ligamentf  which  is 
similar  in  sha]:>e  but  placed  below  the  Joint. 

The  Coraco-Clavicular  Ligament  (Fig.  26,  3)  is  really  but 
one  ligament  twisted  upon  itself  so  as  to  present  two  surfaces,  to 
which  the  names  Conoid  and  Trapezoid  have  been  given  ;  if  the 
spine  of  the  scapida  has  been  divided,  this  twisted  arrangement 
can  be  readily  imdone. 

The  Conoid  Ligament  is  the  more  posterior  portion,  and  re- 
sembles a  cone  with  the  base  upwards.  It  is  attached  to  the 
posterior  and  inner  part  of  the  base  of  the  coracoid  process  helow^ 
and  to  the  tubercle  on  the  under  surfiace  of  the  clavicle  and  part 
of  the  adjacent  bone  above. 

The  Trapezoid  ligament  might  be  more  suitably  called  rhomboid 
from  its  shape.  It  is  a  quadrilateral  band  of  fibres  attached  to 
the  line  on  the  posterior  part  of  the  upper  surface  of  the  coracoid 
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process  belcno,  and  to  tUe  line  leading  to  the  tubewle  on  the  undei 
eniface  of  the  clavicle  cAove.  It  ia  anterior  and  estemal  to  the 
conoid  ligament.* 

The  Ooraco-Acromial  liigament  (Fig.  26,  3)  is  a  trianguLiT 
band  attached  to  the  outer  side  of  the  coracoid  process,  and  by  its 
Btnaller  end  to  the  tip  of  the 
acromion  process,  and  is  often 
divided  into  two  poitians.  It 
arches  above  the  shoulder-joint 
and    prevents    dislo<^tion    np- 

The  Tran*ver(e  Iiig«meiit 
(^ig.  20,  4)  Lb  a  short  band  con- 
verting the  Buprescapolar  notch 
into  a  hole,  and  giving  origin  to 
part  of  the  omo-hyoid  muscle. 
The  suprascapular  artery  goes 
over  the  ligament,  but  the  nerve 
beneath  it. 

The  movements  between  the 
scapula  and  clavicle  are  veiy 
slight,  but  the  two  bones  move 
freely  together  upon  the  thorax, 
the  atenio-clavicular  joint  (wife  side  of  neck)  admitting  of  niovo* 
ment  in  every  direction.  The  scapula  is  raised  by  the  trapezius 
(apper  part),  levator  anguli  scapulte  and  rhomboidei  luuades ; 
being  again  depressed  by  the  weight  of  the  arm,  assisted  probably 
by  tie  pectoralia  minor,  the  lower  fibres  of  the  trapezius,  and 
(indirectly)  by  the  latisaimus  dorai.  It  ia  drawn  forward  by  the 
■enatus  magnua  and  backward  by  the  rhomboidei.  The  rotation 
of  the  scapula  npon  the  ribs,  by  which  the  arm  ie  raised  beyond 

*  The  relation  of  tba  ligimenti  ma;'  be  lemembered  by  the  letten  o  ;  in 
tropfzoid,  which  a  onletior  and  «temal  to  the  conoid. 

Fig.  26. — Ligament!  of  the  unpula  and  abauldcr- joint  (Eroni  'Wilson). 

1.  Bnperior  acromia-claTicnliu'  lign-      S.  Capsolar  ligamenL 

ment.  6,  Coroco-humenil  ligament. 

2.  CorAco-claTicnlar  ligamont  (tra-      7.  Tbo  long  tendon  of  the  biceps 

pezoid).  iifluing  from  the  capsular  liga- 

3.  Coiaco-acromial  ligament.  ment  and  eDleiing  the  Udpital 

4.  Tramverse  ligament.  groove. 
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a  Tight  angle  with  the  trunk,  is  due  to  tiie  tnpexinfl  and  to  the 
Strang  lower  fihree  of  the  Mnatos  BUigmu ;  the  upper  ftbres  of 
the  latter  miucle  and  the  pectondifl  minor  acting  in  the  oppoaite 
direction. 

The  ShouiiDib  Joianc 

[The  mnsdes  Bnrronndin^  the  ahonlder  are  to  he  cazefanj- 
removed,  those  which  are  inserted  into  the  tubexdea  of  fha 
humerus  being  dissected  as  dose  to  the  capsular  ligament  aa 
possible  without  injuring  it,  and  then  cut  short] 

The  shoulder  is  an  enarthrodud  or  ball-and-socket  joint,  and 
has  thereforea  capsular  ligament  It  is  surrounded  andstroigth- 
enedby  the  following  musdes :— a5otw  by  the  8upxa-8pinatii% 
hdow  hy  the  long  head  of  the  triceps,  in  front  by  the  subscapularia, 
and  behind  by  the  infra-spinatus  axid  Uxea  minor. 

The  shoulder-joint  admits  of  the  following  movements— flexion, 
extension,  abduction,  adduction,  rotation,  and  circumduction. 
The  humerus  ia  fle^ixd  upon  the  scapula  by  the  weight  of  the  limb, 
by  the  action  of  the  pectoraHs  major,  latissimus  dorsi,  and  two 
teres  muscles,  and  slightly  by  the  triceps.  It  is  exUnded  by  the 
deltoid  and  supra-spinatus,  abducted  by  the  deltoid,  and  addiicted 
by  the  pectoralis  major  and  coraco-brachialis  muscles.  Rotation 
of  the  humerus  upon  the  glenoid  cavity  is  produced  outwards  by 
the  infra-spinatus  and  teres  minor,  inwards  by  the  subscapularis, 
teres  major,  latissimus  dorsi,  and  pectoralis  major  muscles.  The 
laat  two  muscles  are  antagonistic  in  the  fact  that  the  pectoralis 
major  draws  the  arm  across  the  chest  after  rotating  it,  whilst  the 
latissimus  dorsi  draws  it  behind  the  back. 

The  Capsular  Ligament  (Fig.  26,  5)  is  seen  to  be  loose, 
allowing  partial  dislocation  of  the  humerus  now  that  all  the 
muscles  are  divided,  and  rough,  owing  to  the  insertion  of  some  of 
the  muscles  of  the  scapula  into  it.  There  is  frequently  an 
opening  on  its  inner  side,  by  which  the  bursa  of  the  subscapularis 
communicates  with  the  articular  cavity.  It  is  attached  cdnwe  to 
the  outer  margin  of  the  glenoid  cavity  of  the  scapula,  and  bdow 
to  tlie  anatomical  neck  of  the  humerus,  and  is  pierced  at  its  lower 
margin  by  the  long  tendon  of  the  biceps.  It  is  thickened  in  firont 
by  a  band  of  fibres  attached  to  the  root  of  the  coracoid  process  and 
called  the  Coraco-hnmeral  ligament. 
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The  tvndon.  of  the  biceps  is  to  be  followed  into  the  articiilatiDa 
by  laying  open  the  capaukr  ligament,  when  it  will  be  found  to  be 
BttTTOUnded  by  a  tube  of  synovial  membrane,  and  having  become 
flattened,  to  be  attached  to  the  glenoid  ligament  and  upper  part 
of  the  glenoid  cavity.  Tiua 
tube    con    be  demonstrated  ^-  ^• 

before  the  capsule  ia  opened 
by  making  traction  npon  the 
tendon,  when  the  tube  will 
be  everted  (Fig.  27). 

The  Qlenoid  Ziipunent 
(Fig.  27, 4)  is  a  tibrous  linf; 
continuous  with  the  tendon  of 
the  biceps  and  Hurrounding  ' 
the  gleooid  cavity,  which  it 
therefoTe  deepeos. 

There  is  a  single  Synovial 
ICembrane  in  the  shoulder- 
joint,  which  is  reflected  over 

the  articular  surfaces  and  capsular  ligament ;  it  forms  a  tube 
around  the  tendon  of  the  bioep  which  is  prolonged  into  the 
bicipital  groove. 

The  Elbow  Joint. 

[The  muscles  about  the  elbow  ai«  to  be  removed,  and  great  care 
must  be  taken  in  detachinc  the  supinator  brevis  not  to  remove  or 
doma^  the  external  lateral  aud  the  orbicular  Ueaments.  Beneath 
the  tnceps  close  to  the  joint  maybe  found  a  little  slip  of  muscular 
fibre  attached  to  the  lower  end  of  the  humerus  and  the  back  of 
the  joint  _;  this  is  the  sviiancimmu,  which  is  however  often  wantine 
or  out  sightly  developed.  All  the  mascles  of  the  fore-arm  and 
hand  ahoiud  now  be  removed  to  facilitate  the  examination  of  the 
wri«t,  &C.    In  removing  the  deep  muscles  of  the  fore-arm,  care 

Fig.  27.— SMtian  thrDugh  tlie  ahoulder-jouit  (from  Wilson). 


I.  The  cut  end  of  the  clavidle. 
S.  AcTomud  end  of  clavicle. 

3.  ArUcaiai  luifsce  of  the  glenoid 

eiTity   covered  with    cutilage 
andsjDOTial  membrane, 

4,  Cnm  KctioD  of  the  glenoid  liga- 


6.  Lover  part  of  capnile  and  tjruf 

6.  Bvnonal  membrane  prolonged  in 

bicepa  tendon. 

7.  Tendon  of  bleep*. 
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mint  1m  taken  not  to  iiunie  tiie  interaaMou  SMmbrane  utd  the 
oblique  ligament] 

The  eitionlAtioii  of  die  hnmooi  and  tilna  U  4  good  exunrde  ot 

ginglipKiu,  01  lunge-joint,  and  thenldn  hM  Intend  liguaimte  ; 

Fig.  28.         tlie  ardcoktion  of  tlu  nppcc  «nd  of  the  ndhu 

ie  an  example  of  diaeOuctit  ratatornu,  the  head 

I  being  soiroonded  by  a  ling  paitty  of  bone  and 

partly  of  ligament ;  and  the  articidatian  Iwiireen 

the  bead  of  the  nditu  and  the  ontn  cxndyle 

of  the  hnmernfi  ia  an  example  of  tunple  erift- 

ndia.    The  ligamenta  of  the  elbow  are  united 

tt^ether,  and  finm  one  general  eapenle,  but  may 

be  divided   into    anterior,   poaterior,    "*»«'«i 

lateral,  and  intetnal  lateiaL 

The  elbow-joint  baa  in  JVoni  the  bnKhialii 
anticiu  with  the  biacbial  erteiy  and  'nHian 
nerve ;  hAtml  are  the  triceps  and  anconena 
muscles.  To  the  tnner  side  an  the  mnaclei 
arising  from  the  internal  condj'le,  and  the  ulnar 
nerve  with  tlic  inferior  profunda  arteiy  liea  upon 
tlie  internal  lateial  li|:;ament.  Eit^Tialiy  the 
muscles  nrieing  from  the  extcnml  condyle  with 
the  musculo-spiral  nerve  and  superior  profunda 
ortuiy  arc  in  relation,  and  the  supinator  brevis 
is  duxely  connected  with  tlie  external  lateral 
ligament. 

The  fore-arm  is  fiuMi  by  the  biceps,  brachialis  anidcus,  and 
(mpinator  longua,  and  indirectly  by  the  flexors  of  the  wrist  and 
fingers.  It  is  etUnded  by  the  triceps  and  anconeus,  and  indi- 
lectly  by  the  extensors  of  the  wrist  and  fingers.  Rotation  of  the 
radius  upon  tlie  ulna  and  humerus,  and  consequently  pronation 
and  supination  of  the  hand  ore  pmduccd  as  follows, — PronatioK 
by  the  pronator  quadratus  and  pronator  teres,  lupinatum  by  the 
biceps,  supinator  breviB,  and  very  feebly  Ijy  the  supinator  longos. 

Fig.  SS.— UgamcDU  of  the  elbow-joint ;  inocr  tide  (from  Wilson). 

1.  Anterior  ligsment.  S-  Intcrotaeoui  linment. 

2.  Internal  Uleni]  liguneut.  B-  iDtcroal  condyle  of  the  bumenii, 

3.  Orbiculsr  ligsmcDt,  which   coDcesli   tho   poiterior 

4.  Oblique  lig«ncnt.  '"  ' 


THE  ELBOW  JOINT.  77 

^e  Anterior  Idgamant  (Fig.  28,  i)  is  a  brood  membmne 
ettacheil  to  the  humeruB  immedi&Uly  above  the  coronoid  fosaa, 
and  to  the  edge  of  the  coronoid  proceas  of  the  ulna,  and  partly 
to  the  orbicolat  ligament. 

The  PoBteiior  Ligament  (Fig.  29,  8}  is  thin  and  loose,  and  ia 
attached  to  the  maifrm  of  the  olecranon  fossa  of 
the  homeras,  and  to  the  edge  of  the  olectnnon         pig,  29. 
process  of  the  ulna. 

The  latamal  lateral  Ligrament  (Fig.  28,  2) 
is  triangular,  the  apes  being  attached  to  the  pro- 
minent internal  condyle,  and  the  base  being 
attached  all  along  the  inner  nmrgins  of  the 
coronoid  and  olecranon  processes,  and  bridging 
across  the  notch  between  them.  . 

The  External  lateral  Iiigftment  (Fig.  29,  4) 
is  B,  short  thick  band  attached  to  the  outer 
condyle,  and  radiating  slightly  at  its  attachment 
to  the  npper  bonier  of  the  orbicular  ligament  of 
the  radius. 

The  STnovial  Kembrana  will  be  seen  by 
remox-ing  the  anterior  ligament,  and  will  be  found 
to  be  reflected  tietween  the  humeros,  radius,  and 
nlna,  and  also  into  the  small  joint  between  the        _  ||ijjii|i 
head  of  the  radiup  and  the  lesser  sigmoid  cavity.       S  ia/^\ 
The    articular    surfaces    of   all   the    honea  are 
encrusted  with  cartilage,  but  occasionally  those      .,    „ ... 
of  the    coronoid   and    olecranon   prncesaes  are      "I'Vl 
separated  by  a  groove  across  the  bottom  of  the 


Fig.  29.— Extenut  view  of  the  elbow-joint  (from  WUiod). 


1.  Hmncnu. 

2.  Clii«. 

3.  Bidiiu. 

4.  Eitemid   lateral    ligament  in- 

MTtad    interiorly  into  (5)  the 
orbicular  Ugaioent. 
8.  PoMerior  eiircmity  of  the  orbi- 
enlat  liguuent,  ipreading  out 


at  its  mtertion  into  the  ulna. 

7.  Aalerior  liguneiit,  scarcely  ap- 

porent  in  thii  view  of  the  uti- 

8.  Posterior  ligament,  thrown  into 

foldi  by  the  <"" 


LI6A1CEHTB  OF  THX  ABM. 
RaDIO-XJlHAB  ABTICUL4TI0K8. 

Superior  (Fig.  30,  3).— ThiB  is  a  part  of  the  elbow  jointi  azid 
consists  of  the  Orbicular  ligamnU^  a  strong  flat  band  of  iibres 
which  is  attached  to  the  extremities  of  the  lesser  sigmoid  caTity, 
and  gives  insertion  to  the  external  lateral  ligament  of  the  elbow, 
which  mnst  be  removed  to  see  the  orbieolaz  ligament  satia- 
factorily. 

Middle  (Fig.  28,  5). — ^The  Inieroiseom  UffommU  or  membrane 
is  the  great  bond  between  the  shafts  of  the  bones  of  the  fore-ann, 
its  fibres  running  obliquely  downwards  £ram  the  radius  to  the 
ulna.  It  is  attached  to  the  sharp  interosseous  borders  ci  both, 
bones  in  all  their  lower  part,  a  space  being  left  between  the  bones 
above,  through  which  the  posterior  interosseous  vessels  go.  The 
membrane  has  a  large  opening  in  it  near  the  lower  part  for  the 
anterior  interosseoos  artery,  and  one  or  two  smaller  ones  for  its 
branches. 

The  Round  or  oblique  ligament  (Fig.  28,  4)  is  very  rarely  seen, 
but  is  a  band  attached  to  the  outer  side  of  the  coronoid  process 
of  the  ulna  and  to  the  radius  below  the  bicipital  tubercle.  Its 
direction  is  therefore  the  reverse  of  that  of  the  interosseous 
membrane. 

Inferior  (Fig.  31,  2)  is  formed  by  anterior  and  posterior 
ligaments,  which  are  short  fibrous  bands  passing  between  the 
extremities  of  the  radius  and  ulna,  and  by  an  inter-articular  fibro- 
cartilage  which  ^vill  be  seen  when  the  joint  is  opened  (Fig.  33,  3). 

The  Wrist  Joint. 

This  is  a  hinge-joint,  capable  of  considerable  lateral  movement, 
and  has  anterior,  posterior,  and  two  lateral  ligaments. 

The  wrist  joint  has  in  front  the  radial  artery,  the  tendons  of 
the  fiexor  longus  pollicis,  flexor  carpi  radiolis,  palmaris  longus, 
flexor  sublimis  and  prof  imdus,  with  the  median  nerve,  ulnar  artery 
and  nerve,  and  flexor  carpi  ulnaris.  To  the  ojiter  side,  the  ten« 
dons  of  the  extensor  ossis  metacaipi  and  primi  intemodii  poUicis, 
with  the  radial  nerve.  Behind  the  extensor  carpi  radiolis  longior 
and  the  brevior,  extensor  secundi  intemodii  pollicis,  extensor 
communis  digitorum,  indicis,  and  minimi  digiti,  and  the  ex- 
tensor carpi  ulnaris  (Fig.  20). 
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The  Anterior  end  posterior  IiigomeatB  (Fig.  31,  3)  are 
bro&d  bandf  attached  to  the  front  and  bock  of  the  lowur  end  of 


— Upper  pnrt  of  ulna  vith  orbicular  ligament  (from  Vilgon). 
a.  2.  Tip  of  coroQoid  pmci^.  3.  OrbicnUr  Ugament. 


1.  Lower'part  of  the  inb 

nenbnme. 

2.  Anterior    inferior    radio-ulniir 

ligament. 

3.  AnlarioT  iigsment  of  (he  wrirt- 

4.  ^t«mil  latoTuI  ligammt. 
6.  Internal  latenl  ligammL 

6.  Palmar  linmeatB  of  the  carpua. 

7.  Ciilfana  bone,  with   ita   Uga- 


row  of  carpal  bones  \<ith  the 
mclacarpsla,  and  the  meti^ar- 
pali  with  each  other. 


10.  Anterior  ligament  of  the  mcta- 
carpo-phalangBal  articulation 
of  the  thumb. 
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the  iHAliua^  and  to  the  front  and  back  of  the  fiztt  xow  of  eaxpal 
bones,  being  nnited  with  the  ligaments  of  the  caipus. 

The  External  lateral  Ligament  (Fig.  31, 4)  is  a  thick  band 
attached  to  the  styloid  process  of  the  xadios,  and  to  the  onter  side 
of  the  scaphoid  and  trapenom. 

The  Internal  lateral  Iiigament  (Fig.  31, 5)  is  longer  than 
the  external,  and  is  attached  to  the  styloid  process  of  the  nlna,  and 
to  the  upper  surface  of  the  cuneiform  bone. 

The  Bones  of  tlie  Oarpue  (Fig.  31,  6)  axe  boond  together  by 
vertical  and  transvcne  dmtal  and  palmar,  and  at  each  side  by- 
slender  lateral  ligaments,  which  will  not  repay  a  special  dissection ; 
also  by  interosseout  ligaments  which  bind  together  the  several 
bones  of  each  row  (except  the  pisifonn  which  has  a  separate 
capsular  ligament),  and  will  be  seen  when  the  joints  are  opened 
(Fig.  32). 

The  Metacarpal  Bonea  (Fig.  31,  8)  (with  the  exception  of  the 
first)  are  connected  with  the  second  row  of  the  caipus  by  danal 
and  palmar  ligaments,  and  the  four  metacarpal  bones  are  joined 
together  by  transverse  dorsal,  palmar,  and  interosseous  ligaments. 

The  first  metacarpal  bone  has  a  separate  capsular  ligament  con- 
necting it  with  the  trapezium,  this  joint  being  enarthrodial  (Fig. 
31,  9).  The  bones  of  the  carpus  and  mctacaq)U8  are  capable  only 
of  a  slight  gliding  or  arthrodial  movement  with  the  exception  of 
the  metacarpal  bone  of  the  thumb,  which  is  capable  of  flexion, 
extension,  adduction,  abduction  and  circumduction.  The  move- 
ments of  the  wrist  are  due  to  the  actions  of  the  flexors  and  ex- 
tensors of  the  carpus  and  phalanges. 

{The  synovial  membranes  of  the  >vrist  are  to  be  opened  by  the 
owing  incisions  on  the  dorsal  aspect  of  the  hand ;  one  between 


11.  One  of  the  lateral  ligaments  of 

that  articulation. 

12.  Anterior  ligament  of  the  meta- 

carpo-phalangeal  articulation 
of  Uie  index  tinger ;  this  liga- 
ment has  been  removed  in  the 
other  fingers. 

13.  Lateral  ligaments  of  the  same 

articulation:  the  correspond- 
ing ligaments  are  seen  in  the 
other  articulations. 

14.  TransTerse  ligunent  connecting 


the  heads  of  the  metacarpal 
bones. 

15.  Anterior  and  one  lateral  liga- 

ment of  the  phalangeal  articu- 
lation of  the  thumb. 

16.  Anterior  and  lateral  ligaments 

of  the  phalangeal  articulationa 
^f  th£  index  finger;  the  an- 
terior ligaments  are  removed 
in  the  other  fingers,  but  the 
lateral  ligaments  remain. 


THE  WRIBT  JODtT, 


the  lower  ends  of  the  tadius  and  nlna,  (care  being  taken  not  to 
divide  the  fibro-caitil^ie),  and  three  transverae  indaionB  carried 
between  the  lower  end  of  the  radiua  and  the  carpus,  the  two  rows 


of  carjal  bonee  and  the  caipufi  and  mefacaipua  respectively. 
The  articoladons  of  the  pisifona  bone  and  of  the  first  metacarpal 
bone  are  also  to  be  open^  ] 


L  Sscdlbnn  mcnbisiic. 
n.  Second  (jnorisl  membrBQe. 
III.  Tbird  or  lugo  ajnonal  mem- 

IT.  SynoTul  membraDO  between 
tbs  trapezium  and  tnelacu- 
pal  bone  of  thumb.  That  of 
the  piiiform  tune  it  not  riaible 


2.  Ulna. 

3.  Istenml  lateral  ligament. 

4.  Eilemal  literal  ligament. 
6,  Coneifoim  bone. 


8.  Uncifonn. 

9,  Oe  magnum. 

10.  Trapeioid. 

11.  Trapezium. 

12.  Interaiticular  Sbra-cariilogG. 

13.  Udararpol  l>ane  of  thumb. 

14.  HetscBrpal  bono  of  little  Gnger. 
+  InUroBseouB    metaeaipiil     iiga- 

incnU,  Intfroaseous  ligsmetitB 
are  also  seen  rminecting  tbe 
bonea   of  each    low   of   tbs 


The  SjaDrU  MmrOtnam  «f  tli*  Trirt  (Ttg.  3t)  ■» 
five  in  mimlMr.  Hm  lit  tn  bmwIwj  MMt/bnm*  to  betwMn  (ke 
lomr  coda  of  the  ndhn  and  abut,  and  extendi  iMweem  du  idna 
and  the  tw—ignl"  fibto-eartQage ;  tlu  Sad  is  between  the  ndina 
and  the  under  anifitoe  of  the  triangnlai  fibi«-CBitilags  abon^  and 
the  three  ootoi  bones  of  tiie  flist  nw  of  the  cuinis  below ;  tiia 
3id  is  between  the  fitst  and  second  lows  of  cupel  bone^  pawing 
between  the  serenl  bones  as  well ;  it  is  pnhniged  between  tlia 
bones  of  tiie  second  n)w  to  Hu  metacarpal  bones,  and  is  ideeted 
over  the  bases  of  the  fonz  innei  bones  as  well  as  between  then ; 
the  4&  is  between  the  eitneifann  and  pisiiona  bcnua ;  tin 
6th  between  the  trapedrai  and  the  metacarpal  bone  c^  tbe 
thumb. 

The  Triangnlar  flbro-CArtilaga  (Kg.  33,  3)  is  best  seen  hj 
Tsmorii^  the  caipns  altogether:    It  is  attached  b^  its  base  to  the 


mattpa  of  the  lading,  between  the  surfaces  for  articnlation  with 
the  ulna  and  the  caipns,  and  passes  Imusverselj  between  the 
lower  end  of  the  ulna  and  the  caipus,  to  be  attached  bj  its  apex 
to  the  root  of  the  atjloid  process  of  the  ulna. 

The  Ketaoarpna  and  Pholasgaa  (Fig.  31)  are  connected  by- 
anterior,  posterior,  and  lateral  ligaments. 


tig.  13.— Lower  end  ndiu*  and  ulna  with  triuiKuIar  fibro-Mrtilsge  (b«m 

1.  BaOiiis.  4.  Articular  lorfice  of  ndim. 

9.  Dla*.  S.  Hembrana  Mocifitrmii, 

X  bterartisnlar  flbrMsrlUace. 
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The  AnUrioT  ligamenU  are  strong  bands  passing  from  the  head 
of  the  metacaipal  bone  to  the  base  of  the  phalanx,  and  closely 
connected  with  the  transverse  metacarpal  ligament  and  the 
aheaths  of  the  tendons. 

The  Posterior  ligament  is  formed  by  an  expansion  of  the  ex- 
tensor tendons. 

The  Lateral  ligaments  are  strong  bands  which  are  attached  to 
the  sides  of  the  heads  of  the  metacarpal  bones,  and  pass  obliquely 
to  the  anterior  margins  of  the  phalanges. 

Each  joint  has  a  separate  synovial  membrane. 

The  Phalangeal  Articulations  are  similar  to  those  between 
the  metacarpus  and  phalanges. 
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PAET  II. 


DISSECTION  OS-  THIl  LEG. 

[The  Student  ifrejuuted  to  read  ike  *InUi)dwHon*h€fm 
mendng  (he  dteeeeHonf  wUees  he  has  done  eo  pnviaiuly,] 

Bkforb  begmning  the  actual  diasectioiiy  the  stadent  Bhoold  make 
himself  fiilly  acquainted  with  the  external  configuratioxL  of  the 
part  and  the  relations  which  superficial  appearances  bear  to  deeper 
structures.  If  he  has  already  dissected  this  region  he  should  also 
make  the  incisions  necessary  to  expose  the  several  arteries  in  the 
positions  in  which  they  are  usually  tied,  according  to  the  direc- 
tions which  accompany  the  description  of  each  vessel,  taking  care 
not  to  disturb  the  tissues  unnecessarily,  and  to  stitch  up  the  in- 
cisions without  delay. 

External  appearances, — The  fold  of  the  groin  separates  the  ab- 
domen from  the  thigh,  and  the  finger,  if  carried  along  it,  will 
recognise  Poupart's  ligament  stretched  tightly  across,  when  the 
limb  is  fully  extended.  In  the  same  position  also  the  front  of  the 
thigh  will  be  convex  owing  to  the  lai^e  extensor  muscles,  but  if 
the  knee  be  slightly  bent  and  the  thigh  abducted,  a  shallow  de- 
pression will  be  seen  immediately  below  the  groin  corresponding 
to  Scarpa^s  triangle,  and  Poupart's  ligament  ^nll  be  felt  to  be- 
come relaxed.  Lymphatic  glands  of  variable  size  can  be  felt 
along,  or  a  little  above,  the  line  of  Poupart's  ligament ;  whilst 
below  it,  and  more  or  less  in  a  vertical  direction,  will  be  found 
others  which  belong  strictly  to  the  thigh.  In  the  centre  of  the 
hollow  on  the  front  of  the  thigh  can  be  felt  the  femoral  artery, 
which  may  be  followed  for  about  a  third  of  the  length  of  the 
thigh  in  a  thin  subject    A  subcutaneous  vein  (saphena)  ia  occa- 
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sionally  to  be  seen,  when  enlarged,  on  the  inner  side  of  the  limb, 
and  the  course  of  otheis  joining  it  is  occasionally  visible.  If  the 
body  should  be  the  subject  of  femoral  hernia,  probably  the 
hernial  tumor  will  be  found  occupying  the  upper  part  of  the 
hollow  in  the  front  of  the  thigh,  and  reaching  more  or  less  along 
the  lower  border  of  Poupart's  ligament.  In  such  a  case,  if  the 
hernial  protrusion  be  returned,  the  finger  can  be  readily  passed 
into  the  enlarged  saphenous  opening  and  up  into  the  crural  ring 
behind  Poupart's  ligament. 

The  crest  and  anterior  superior  spine  of  the  ilium  will  be 
readily  seen  and  felt,  the  anterior  inferior  spine  less  so,  on  account 
of  the  muscles  covering  it ;  the  spine  and  crest  of  the  pubes  can 
also  be  distinguished.  The  great  trochanter  is  easily  recognised 
from  three  to  four  inches  below  the  crest  of  the  ilium,  and  should 
be  thoroughly  manipulated  that  its  relation  to  the  upper  border 
of  the  pelvis  and  surrounding  parts  may  l)e  clearly  appreciated 
during  the  movements  of  the  limb ;  and  the  two  sides  of  the 
body  should  be  compared  if  any  morbid  change  about  the  hip  is 
sojBpected. 

An  important  diagnostic  sign  of  a  healthy  condition  of  the 
neck  of  the  femur  is  that  when  the  limb  is  rotated  the  trochanter 
describes  part  of  the  arc  of  a  circle,  which  is  not  the  case 
when  fracture  has  occurred.  When  an  impacted  fracture  or  ab-* 
sorption  of  the  neck  of  the  femur  has  taken  place,  the  arc  is 
much  smaller  and  the  movement  less  complete.  The  head  of  the 
femur  may  be  felt  behind  the  trochanter  when  the  limb  is 
rotated,  and  in  a  very  thin  subject  it  may  be  detected  in  front^ 
when  the  finger  is  thrust  deeply  into  Scarpa's  triangle. 

The  condyles  of  the  femur  and  the  patella  are  to  be  examined, 
and  it  should  be  noticed  how  large  a  part  of  the  articular  end  of 
the  femur  is  uncovered  by  the  patella  wlien  the  knee  is  flexed. 
The  ligament  of  the  patella  and  its  attachment  to  the  tibia  are  to 
be  noticed,  and  the  finger  carried  along  the  subcutaneous  surfeu^ 
of  the  tibia,  the  shin,  down  to  tlie  ankle.  The  head  of  the  fibula 
is  prominent,  and  the  hand  carried  to  the  back  of  the  knee  will 
recognise  the  outer  and  inner  hamstrings  attached  to  it  and  to  the 
tibia,  and  when  the  knee  is  flexed  may  feel  the  popliteal  artery 
behind  the  joint.  The  lower  third  of  the  fibula  is  subcutaneous 
and  terminates  in  the  prominent  external  malleolus,  behind  which. 
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the  peroneal  tendons  can  be  felt.  On  the  inner  aide,  the  inner 
malleolus  is  to  be  examined,  with  the  tendons  behind  it  and  the 
Achilles  tendon  attached  to  tl)e  heel. 

The  foot  is  to  be  moved  freely,  when  it  will  be  fonnd  that  the 
amount  of  lateral  motion  in  the  ankle  joint  is  greatest  when  the 
toe  is  thoroughly  pointed.  In  the  same  position  the  broad  upper 
articular  surfiace  of  the  astragalus  becomes  subcutaneous,  and  is 
readily  seen  beyond  the  maigin  of  the  tibia. 

In  the  foot,  the  following  points  of  practical  utility  should  be 
thoroughly  recognised ;  first,  on  the  inner  side,  the  tuberosity  of 
the  scaphoid  bone,  to  which  the  tendon  of  the  tibialis  posticus 
may  be  traced,  and  which  is  the  guide  in  Choparfs  amputation  of 
the  foot ;  secondly,  the  slighter  prominence  of  the  internal  cunei- 
form bone  and  base  of  the  first  metatarsal  bone  in  front  of  it,  to 
which  the  tendon  of  the  tibialis  anticus  may  be  traced,  and  which 
serve  as  a  guide  in  Hey's  amputation  ;  and  thirdly,  on  the  outer 
side,  the  prominent  base  of  the  fifth  metatarsal  bone,  which  serves 
the  same  purpose.  The  toes  are  commonly  much  distorted  owing 
to  the  long  pressure  of  ill-fitting  shoes,  and  the  metatarso- 
phalangeal articulation  of  the  great  toe  is  not  unfrequently 
diseased,  forming  a  bunion. 


The  Front  of  the  Thigh. 

[An  incision  is  to  be  made  along  Poupart's  ligament  and  carrieil 
down  the  inner  border  of  the  thigh,  for  half  its  length,  and  this  is 
to  be  joined  by  another  across  the  limb  at  that  point ;  the  flap  of 
skin  tnus  marked  out  is  to  be  carefully  reflected  to  the  outer  side 
of  the  thigh.] 

The  Superficial  fascia  of  the  thigh  is  continuous  with  the  super- 
ficial fascia  of  the  abdomen  over  Poupart's  ligament,  and  generally 
contains  a  good  deal  of  fat,  particularly  in  the  female  subject.  It 
is  divisible  into  t^vo  layers  in  the  upper  part  of  the  thigh,  and 
the  deep  layer  will  be  seen  l>y  reflecting  the  superficial  layer  in 
the  same  way  as  the  skin  but  not  so  far  down,  the  separation 
between  the  two  layers  of  fascia  being  marked  by  some  small 
vessels  which  may  be  at  once  examined. 

The  Sttperficial  VesselB  (Fig.  34}  are  branches  of  the  femoral 


FKOST  OF  THE  THIGH. 


<.  Bnpeifldal  livci  of  fium  [re- 
flicted), 

).  Deeper  Ujer  of  b«cia  (reflected), 
the  lUHtficul  rmeli  beinz 
laft  atuchcd   to  the  extcniu 

«.  Intmiul  tynphatui  gUnda. 

d.  BapefflaUIdrcamflei  iliac  irtciy. 

*.  SupnflcUl  epigaitric  trterf . 


t.  Eitemni  ahdoiDiiml  rin~. 

t.  Arciform  fibiei  of  o:LtEnul  ob- 

/.  Intcinel  saphcDaTein. 
tH.  Femoral  lymphutio  glands. 
n.  Ilio-inguiDBl  nerve. 
a.  SspheSDiu  opening. 
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aiteiy  with  their  aocompanying  veins,  and  are  thiee  in  nnmbery 
viz. : — 

The  Superficial  epig<ulr%c  artery  (e),  which  arises  from,  the 
femoral  immediately  below  Poapart's  ligament,  and  pawes  up- 
wards and  inwards  over  the  front  of  the  abdomen. 

The  Superficial  drcumfieK  Uia/o  arttrf  ((I),  a  small  bnmch 
numing  outwards  a  little  below  Fdnpart^s  ligament^  and — 

The  Superior  external  pudic  artery  (/),  mnning  inwards  over 
the  spermatic  cord  to  the  scrotum,  or  to  the  labium  in  tJie  frmsle. 

The  Veins  correspond  in  course  and  will  be  seen  to  open  into 
the  saphena  vein. 

The  Lymphatic  glandi  will  also  be  found  between  the  layen  of 
superficial  finscia,  and  are  ananged  in  two  rows,  one  along  the 
groin,  to  which  the  lymphatics  of  the  penis  and  scrotum  pass,  and 
another  below  the  groin  in  the  direction  of  the  thigh,  into  vdiich 
the  lymphatics  of  the  limb  empty  themselves.  The  relation  of 
the  lymphatics  to  these  glands  is  to  be  borne  in  mind,  since  the 
position  of  a  bubo  will  vary  according  to  the  psrt  primarily 
affected, — genitals  or  foot.  The  student  is  reminded  that  the 
lymphatics  of  the  testicle  open  into  the  lumbar  glands. 

The  Deep^  layer  of  superficial  fascia  is  more  membranous  than 
the  saperficial  layer,  and  will  be  best  seen  by  raising  it  from  the 
deep  fascia  beneath,  beginning  about  four  inches  below  the  groin 
and  reflecting  it  on  to  Poupart's  ligament.  Between  the  two  is 
tiie  saphena  vein,  and  the  decjjer  layer  of  superficial  fascia  will  be 
found  bound  down  to  the  point  at  which  the  vein  disappears,  the 
saphenous  opening.  The  deep  layer  of  superficial  fascia  does  not 
pass  over  Poupart's  ligament  like  the  superficial  layer,  but  is 
bound  down  to  it,  thus  helping  to  direct  a  large  femoral  hernia 
along  die  groin. 

The  Deep  fascia  of  tlie  thigh  (fascia  lata)  is  now  exposed,  and  is 
to  be  dissected  as  far  as  is  necessary  for  the  study  of  the  parts 
concerned  in  femoral  hernia,  the  Several  nerves  inercing  it  being 
left  for  subsec[uent  examination. 

Femoral  Hernia. 

[The  saphena  vein  is  seen  to  disappear  through  an  opening  in 
tiie  fascia  lata  about  an  inch  and  ahtilf  below  Poupart's  ligament. 
This  is  the  saphenous  oi)ening,  which  u  obscurea  by  the  attach- 


THE  FEMORAL  SHEATH.  01 

ment  of  a  portion  of  the  superficial  fascia,  called  from  the 
namerous  perforations  in  it  cribriform.  If  the  cribriform  fascia 
}je  carefully  removed  together  with  the  small  veins,  the  artificially 
produced  saphenous  opening  will  then  be  clearly  seen] 

The  Saphenous  Opening  (Fig.  34,  o)  varies  considerably  in 
different  subjects,  and  is  generally  best  seen  in  the  female.  It  is 
an  oval  opening  half  an  inch  wide,  produced  by  a  splitting  and 
folding  of  the  fascia  lata  at  this  point ;  the  outer  edge  of  the 
opening  being  formed  by  the  Uiac  portion  of  the  fascia  which  is 
attached  to  the  whole  length  of  Poupart*s  ligament,  whilst  the 
inner  and  deeper  part  is  formed  by  the  pubic  portion  of  the  fascia 
lata  which^  passing  beneath  the  femoral  vessels,  binds  down  the 
pectineus  muscle  and  is  attached  to  the  pectineal  line.  The  outer 
border,  which  can  be  made  sharp  and  semicircular  with  the 
scalpel,  is  known  as  Hh^  falciform  (sickle-shape)  margin  (process  of 
Bums),  and  over  the  lower  part  of  this  the  saphena  vein  passes  to 
open  into  the  femoral  vein.  The  superior  extremity  of  the 
nuugin^  where  it  joins  Poupart^s  ligament  and  overlies  the  femoral 
vessels,  is  sometimes  called  He/s  ligament.  The  saphenous 
opening  is  the  external  aperture  through  which  femoral  hernia 
when  of  large  size  passes,  and  might  therefore  well  be  called  the 
external  femoral  ring,  although  strictly  speaking  there  is  in  the 
nndissected  condition  no  definite  ring,  but  merely  a  weak  point 
in  the  feiscia  through  which  the  hernia  protrudes,  pushing  before 
it  the  cribriform  fascia.  The  position  of  the  thigh  has  considerable 
influence  upon  the  condition  of  the  saphenous  opening,  and  its 
edges  will  be  found  to  be  relaxed  when  the  thigh  is  flexed  towards 
fhe  median  Hue  of  the  abdomen,  the  position  in  which  the  patient 
is  placed  when  the  *' taxis"  is  applied  for  the  reduction  of  a 
hernia. 

[An  incision  is  to  be  made  from  the  lower  end  of  the  saphenous 
opening  transversely  outwards  for  two  inches,  and  a  corresponding 
one  immediately  below  Poupart*s  ligament,  and  the  piece  of  fascia 
thus  marked  out  and  including  tJie  falciform  process  is  to  be 
reflected  to  the  outer  side.] 

Sheath  of  the  Vessels  (Fig.  35,  /;).— Beneath  the  fascia  lata 
in  the  upper  part  of  the  thigh  will  now  be  seen  a  delicate  fascia. 
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containing  a  little  fat  and  corering  the  femoral  vesseJa,  called  the 
thtath  of  the  famortU  wtieU.    This  sheath  is  a  tube,  broader  above 
than  below,  and  becoming 
fig,3S.  gradually  lost    upon  the 

veseels,  the  anterior  part 
of   which    IB    contiunons 
wilh  the  &sda  transrei- 
'  J  mUb,   and    the   poaterioi 

W  €  V^  ""^^^  ^B  fascia  iliaca 

'  _    «  of  the  abdomen  beneath 

Poupart's  ligament  Three 
vertical  inciiions,  one  in 
the  centn  and  one  at  each 
aide  of  the  tubular  sheath, 
will  enable  the  dissector 
to  see  that  it  is  divided  by 
two  slender  Bepta  into 
three  comi>artment8,  the 
femoral  artery  occupying 
the  outermost,  the  femoral 
vein  the  middle,  and  the 
iiuiermoBt  ot  emallcst  one 
being  occupied  only  by  a 
lymphatic  ylaud.  This 
last  division  of  the  femoral 
sheath  is  the  femoral  oi 
(rural  caiml. 
Crural  King  (Fig.  36,  i :).— If  tlie  finger  l>e 
ig  the  crural  canal  it  will  enter  the  Crural  or 
FfTiioral  Biiig  beneath  Poupart's  ligament,  diaplocinga  lymphatic 
gland  and  a  little  piece  of  subperitoneal  Sat  which  occupy  it  ami 
form  the  septum  crurale.  The  boundaries  of  the  crural  rin^  tan 
be  better  felt  than  seen,  and  are,  in  fronl,  Poiipart's  ligament  or 

Pig.  36.— Cniral  aheath  luid  open  (from  Wood  '  On  Kupturc '). 
a.  Middle  culuncoiuDcrve.  /.  Unrgin  of    Baphenoas    opening 

e.   Placed  to  inner  eido  of  Gimlwr-  (turned  back). 

nat'a  ligament.  t.  Femoral  ahciitji  opened  by  three 

d.  IUbc  portion  of  fBBcU  lata.  inciBioae. 

*.  Pubio  portion  of  Cucia  lata.  I.   Saphena  vein. 


The  Femoral 

passed  upwards  alt 
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cmral  arch  (with  occasioiially  a  distitict  band  of  fiuciatntnBveTaalis 
tieneath  it,  called  the  deep  cruroj  arch) ;  behind,  the  Oio-pectiaeal 
line  and  bodj  of  the  p.    ^ 

pnbee ;  extemaily,  the 
femoral  vein  sepamted  i 
bj  l^the  Beptum  ;  and 
injcmojly,  the  aharp 
margin  of  Qimbemat'a 
ligament.  The  cmral 
ring  is  the  aperture 
throogh  which  femoral 
hernia  leaves  the  abdo- 
men, and  the  point  at 
which  strangulation 
most  common]  J  occurs ; 
the  finger  should  thet«- 
fote  thoronghly  explore 
it. 

The  Crural  or  Fe- 
moral Can&l  (Fig.  35) 
is  the  short  canal 
along  which  femoral  hei-nia  desctndt  from  tlic  crural  ring  to  the 
saphenous  opening  ;  hnt  as  soon  as  the  hcmia  has  force<l  its  way 
tlirongh  that  epot,  it  tuceads,  owing  to  the  close  attachment  of  the 
aaperficial  fascia  below  that  point,  and  lies  along  Poupart'a  liga- 
ment, or,  if  of  large  size,  may  stretch  the  fiiscia  sufBciently  to 
ntoont  over  the  ligament  and  simulate  an  inguinal  hernia. 

Fig-  36. — Sectum  of  tlie  Mructuros  vhich  pus  bpncalh  tha  fumontt  arch 
(from  Wibon). 

vith  the  sheittli  of  the 


1,  Punpaifi  li^sment. 

2,  2.  Iliu  portiDQ  of  the  fkida  lata, 

attacned  along  the  mai^in  of 
the  cmt  of  the  ilium,  and 
aloDg  Foupait'B  ligament  a«  far 


4.  Fnbio 


1  the  ipine  of  the  pubei  (3). 

lio  portion  of  the  faioia  lata, 
oontmoon.  at  3  with  the  iliae 
portion,  End  patiing  ontvards 
behind  the  thenth  of  the  fe- 
moral Teasels  to  iti  outer 
border  at  B,  where  it  divides 
into  two  Uyera;  one  in  eon- 


psoiU  (6)  nnd  iliacua  (7);  the 
uther  (8)  is  loit  upon  the  cap- 
mitoofthehip.joint  (9). 

10.  The  anterior  cruml  nerve. 

11.  Gimbomat'B  li^menl. 

12.  The  fcmoml  ring,  within  tha 

femoral  aheath. 

13.  Femoral  vein. 

1*.  Femoral  artery  ;  the  two  veiaels 
and  the  ring  are  furroimdcd 
by  tbc  femoral  iheath. 


Fij.ST. 


The  OonOaga  tt  •  Tmonl  Hani*  (^.  37)  vill  bi 
leadily  Isuned  if  the  conna  it^  taka*  hM  lieen  ttiwraglily  nndm- 
stood.  In  ita  deacent  tlie  iates- 
tinepiultet  before  it  (1)  peritonMl 
nc,(8)  Hptmn  cnmle,(3)  fenunnl 
■heirth,  (4)  cribiifona  fiuda,  (B> 
npeifidal  hodft  and  akin.  It 
must  not  be  luppoaed  that  the 
mugeon  vill  meet  irith  theae 
Tuiona  coreriiiga  in  opetatiiig 
iqwn  ft  Btzangnkted  femoral 
hemia,  aince  he  vraallj'  p^v  ne 
attention  to  any  of  them  imtO  ha 
leachoi  the  mc  or  peritoneum, 
which  it  to  be  recogniaed  br 
ita  thin  bloiah  appearance,  and 
b^  the  flnid  generallj  to  be  aeen 
through  ita  etightlj  transparent 
waU.' 

Surgery. — Optra  tionfor  ttrang~ 
vlated  femoral  hernia.  The 
jioint  of  atricttire  is  very  rarelj 
at  the  Baphcnous  opening,  since 
it  bec«ineB  eo  much  enlarged  in 
on  old  hernia  as  to  offer  no  re- 
inperficial  etructurea  having  been 
■  m)  the  forefinger  can  there- 
fore be  readily  pa«aed  along  the  crural  canal  on  tlie  inner  aide  of 
the  hernia  to  the  crural  ring,  where  the  Btrictore  wilt  be  found. 
Thia  may  be  most  aatisfactorily  and  safely  relieved  by  catting 
cautiously  inwards  with  a  hemia  Imife,  so  aa  to  notch  or  divide 
Gimbemat'B  ligament ;  but  if  this  ahonld  not  prove  sufficient,  tbe 


;  and  the  sliin  and  i 
divided  (usually  by  a  vertical  i 


*  The  atudent  ii  paiticulu'lj 


«the. 


hemia  to  be  imooth  St 


jRuut  the  eomntoa  emr  of  tup- 
1  gUateoiDS  on  its  ixttrier. 


Fif.  37. — Imagiauy  Hctioi]  of  crutal  canal  to  shoTthccaun*  tndcoTcringi 
of  afetnonl  hornia  (dram  b;  J.  T.  Ony). 
I.  PeriloneDtn.  3.  Femonl  shntb.  B.  iDtcgomenti. 

3.  Saptun  enuale.  '        4.  CiitiTifbrm  Aada. 
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nc  miut  be  cftntionalj  opened  and  the  stricture  divided  from 
within  it. 
The  only  poosible  dai^ei  which  can  be  met  with  in  the  deep 
■    an  abnormal  dietribntion  of  Uie  obturator  artery 


(Tigs.  38  and  39),  wliich,  if  it  ariee  from  the  epigastric  arteiy  and 
wind  clo«e  to  the  inner  Bi(]e  of  [the  neck  of  the  sac,  might  be 
divided  and  give  rise  to  troubleBome  hemorrhage.  Fortunately 
thia  Teasel,  if  it  ecietB,  is  seldom  damaged  by  a  cautious  use  of  tho 
knife,  and,  aa  it  ia  impoaaible  to  ascertain  ita  presence  beforehand, 
its  existence  may  be  ignored  in  practice. 

pThe  cntaneous  nerves  of  the  upper  port  of  the  front  of  the 
thi^  are  to  be  examined  with  the  fascia  l^ta,  before  it  is  removed 
to  expose  Scarpa's  triangle.] 

The  Fa»eia  lata  of  the  thigh  is  a  deose  white  membrane 
attached  to  Poupart's  ligament  and  tbe  crest  of  the  ilinm  above, 
and  to  the  pubea  internally,  and  will  be  afterwards  seen  to  enclose 
and  support  all  the  muscles  of  the  thigh. 

>  Nerrea  (Eig.  40). — The  Hio-inguinal  nerve,  which 


Tig.  38. — Imgular  origin  of  obtuTator  artery  from  epignetrio.  Ut  variety 
eitflnud  to  cnind  ring  (from  Wood '  On  Kupture '}. 

Tig.  30. — Inegolar  origin  of  obturator  arter;  from  epigsBtric.  2iid  miat^ 
ialeraal  to  enual  ring  (from  Wood  'On  EuptuR"). 
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emerges  from  tiie  extamal  aMomiiul  ring,  givu  one  or  two  nnaU 
branches  to  the  thigh. 
The  CTurtU  brttnch  0/  the  GenUo-cntral  navt  pleicea  the  bscia  at 
the  level  of,  bat  external  to,  tlie 


EV.40. 


saphonoiu  opening,  and  joins 
the  middle  cutimeoiu  neire. 
It  i«  veiy  wldom  sstis&ctotilf 
Been  unleag  traced  from  the 
lumbar  plexus. 

The  ExUmai  cutaMotu  mrrc 
(3]  ia  to  be  found  in  a  fold  of 
fascia  lata  close  to  the  anterior 
superior  spine  of  the  Uiam,  and 
pierces  the  fkacia  at  a  variable 
point,  to  be  diitribnted  by  an 
anterior  and  a  posterior  branch 
to  tlie  outer  side  of  the  thigh. 

T)ie  Middk  Oularuoiu  nerve 
(5)  (from  the  anterior  cmial). 


Uii»chfi>Id  and  LcTi-ilk-). 


i.  Fimonil  nrtrry. 

6,  6,  -^.  Middlp  cuUncaiu  Derre. 
ii.  >  cmoral  vein. 

7,  T,  7-  Outer  diviuon  of  intcroal 

8,  3,  S.  Inner  divinien  of  intonuil 

f\itaneou8  nerre. 

9,  Briincli  to  Mrtoriiia  muscle  from 


inlcnial  rutancoua. 


»  bruncb  of  obtuntor 
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pierces  the  fascia  about  the  middle  of  the  thigh,  and  vriR  be  after- 
wards traced  as  far  as  the  knee. 

The  Internal  cutaneous  and  LoTig  Saphenous  nerves  are  not  seen 
at  present 

Scarpa's  Triangle. 

JThe  fascia  lata  is  to  be  removed  from  the  hollow  below  Poupart's 
ligament  as  far  as  the  skin  has  been  reflected,  and  the  muscles, 
vessels^  and  nerves  thus  exposed,  are  to  be  as  thoroughly  cleaned 
as  is  possible  without  disturbing  their  relations.] 

Searpa^s  triangle  is  the  space  in  the  upper  third  of  the  front  of 
the  thigh,  containing  the  first  part  of  the  femoral  vessels.  The 
ham  of  the  triangle  is  upwards,  and  is  formed  by  Poupart's  liga- 
ment ;  the  outer  harder  is  formed  by  the  sartorius  muscle,  which 
crosses  the  thigh  obliquely  ;  the  inner  border  corresponds  to  the 
margin  of  the  adductor  longus ;  and  the  apex  of  the  triangle  is 
formed  by  the  meeting  of  the  two  above-named  muscles.  The 
space  has  been  seen  to  be  covered  in  by  the  superficial  fascise  and 
fjBsda  lata,  and  its  floor  will  now  be  seen  to  be  formed  by  the 
psoas  and  iliacus  on  the  outer  side,  the  pcctineus  and  adductor 
longos  on  the  inner  side,  with  (in  some  subjects)  a  small  portion 
of  the  adductor  brevis  between  the  two. 

Scarpa's  triangle  contains  the  upper  part  of  the  femoral  artery 
and  vein  ;  the  origin  of  the  profunda  artery  with  its  vein  ;  and 
the  anterior  crural  nerve  with  some  of  its  branches.  The  saphena 
vein  is  not  one  of  the  contents  of  the  space,  although  generally 
seen  to  the  inner  side  of  the  femoral  vessels,  since  it  originally 
was  superficial  to  the  fascia  lata. 

The  Femoral  Artery  in  Scarpa's  Triangle  (Fig.  40,  4). — 
The  femoral  artery  is  the  continuation  of  the  external  iliac  artery, 
and  extends  from  Poupart's  ligament  to  the  opening  in  the 
adductor  magnus,  through  which  it  passes  to  the  popliteal  space. 
The  part  now  exposed  is  that  above  the  sartorius,  and  is  usually 
nearly  half  of  the  whole  length  of  the  vesseL  When  the  thigh 
is  slightly  flexed  and  abducted,  the  artery  runs  from  a  point  mid- 
way between  the  symphysis  pubis  and  the  anterior  superior  iliac 
spine  (or  a  little  to  the  inner  side  of  the  centre  of  Pouparf  s 
ligament),  through  the  middle  of  the  triangle  in  a  line  with  the 
prominent  tubercle  on  the  inner  condyle  of  the  femur ;  but  when 


w 
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fig.  41. 


the  ttugh  ia  folly  extended  it  will  be  leen  to  wind  sliglitlj'  to  the 
inner  side  of  the  limb.  This  portion  of  the  eiberj  is  eooend  only 
by  the  Bnperftciol  &bcub  end  fascia  lata, 
except  near  Ponpert's  ligament,  where 
it  has  been  teen  to  be  enclosed  in  the 
femotal  aheatb.  One  oi  two  biancbea 
of  the  internal  cntaneoos  nerve  croea 
the  vessel  at  variable  points.  BAind 
the  artery  from  above  downwards  are, 
the  psoas  (with  a  portion  of  the  f^moTKl 
aheatli) ;  the  pectiaens,  but  separated 
from  the  femoral  artery  by  the  profunda 
artery  and  vein  and  the  femoral  vdn  ; 
and  the  adductor  longm.  To  the  outer 
side  throughout  is  the  anterioi*  cmtal 
nerve,  but  separated  at  the  upper  pert 
bf  a  Bmoll  piece  of  the  psoas  ;  and  the 
long  BBpLenouB  bmnch  is  in  close  rela- 
tion at  the  lower  part  of  tlie  space, 
Tlie  femoral  vein  is  to  the  inner  side 
natr  Poupart's  ligament,  but  lower 
down  ii  behind  the  ortury,  fonning  one 
of  its  posterior  relations. 

Sur^ry  (Fig.  41). — From  its  super- 
ficial position,  the  femoral  artery  can 
be  readily  felt  during  life,  and 
compression  may  be  effected  in  any 
part  of  the  triangle,  but  most  BOtisfactorily  against  the  margin 
of  the  pubes.  The  artery  luis  been  tied  above  the  origin 
of  the  profunda,  but  with  unsatisfactory  results;— dcligation 
at  the  lower  jiart  of  the  triangle  hai-ing  been  very  succesafuL 
The  latter  operation  is  readily  performed  through  an  incision, 
from  three  to  four  ini^hes  long,  in.  the  middle  of  the  lower  |>art  of 
the  space,  and  in  the  direction  of  the  limb,  which  ia  to  be  abducted. 
The  incision  should  be  carried  at  once  through  the  fascia  so  as  to 
expose  the  fibres  of  the  sartorius  at  the  lower  part  of  the  wound, 
which  are  readily  recagniiable  by  their  oblique  direction.     The 

Fig.  41. — Incisioiii   for   tjing   the  fcmond   arterj  (fram  Fcrgiutan'i 
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muscle  being  tamed  a  little  outwards,  the  fibrous  sheath  of  tlie 
vessels  will  be  seen,  and  the  artery  can  be  easily  isolated  and 
secured.  The  needle  should  be  passed  from  within  outwards, 
great  care  being  taken  not  to  include  the  vein  which  is  behind,  or 
the  long  saphenous  nerve  which  is  to  the  outer  side  of  the 
TesseL 

Branches  (Fig.  34). — The  small  (1)  superficial  epigastnc ;  (2) 
superficial  circumflex  iliac ;  and  (3)  superior  exkr)ial  pudic,  have 
been  already  examined.  A  small  branch  (4)  the  inferior  external 
pudie,  arises  from  the  u])per  part  of  the  artery  and  j)a8ses  beneath 
the  fascia  lata  to  the  pubes. 

The  largest  branch,  (5)  the  profunda  artery,  arises  from  one  to 
two  inches  below  Poupart's  ligament,  and  is  now  seen  lying  first 
to  the  outer  side  of,  and  then  behind,  the  femoral  artery  and  vein, 
and  resting  upon  the  pectineus.  It  is  the  gi'eat  artery  to  the 
muscles  of  the  thigh,  and  will  be  afterwards  dLssccted. 

The  Femoral  vein  at  the  lower  part  of  Scarpa's  triangle  lies  a 
little  to  the  outer  side  of  the  artery.  It  then  ascends  behind  it, 
and  after  being  joined  by  the  profunda  vein,  lies  to  the  inner  side 
of  the  femoral  artery  at  the  upper  part  of  the  space,  where  it 
receives  the  saphena  vein  and  the  veins  corresponding  to  the  four 
small  branches  of  the  artery. 

The  Anterior  Crural  Nerve  (Fig.  44,  5)  is  derived  from  the 
Sad,  3rd,  and  4th  nerves  of  the  lumbar  plexus,  and  enters  Scarpa's 
triangle  beneath  Poupart's  ligament,  between  the  psoas  and  iliacus 
muscles.  It  divides  into  a  superficial  and  deep  part,  the  super- 
ficial giving  off  the  middle  and  internal  cutaneous  nerves  and 
supplying  the  sartorius  ;  the  deep  supplying  muscular  branches, 
and  the  long  or  internal  saphenous  nerve  which  becomes  cutaneous 
at  the  inner  side  of  the  knee.* 

[The  limb  being  extended,  the  line  of  incision  on  the  inner  side 
of  the  thigh  is  to  be  prolonged  to  three  inches  below  the  knee, 
and  then  carried  across  the  limb,  when  the  skin  thus  marked  out 
is  to  be  reflected  to  the  outer  side,  and  the  superficial  fascia  to  the 
same  extent,  all  the  cutaneous  nerves  being  carefully  left  at  their 
points  of  emergence  from  the  fascia  lata.] 

The  Bursa  pateUcc  is  the  subcutaneous  synovial  sac  in  £ront  of 

*  Thii  last  is  often  described  as  coming  from  the  superficial  diyision,  but 
the  above  is  the  more  common  arran^ment, 

H  2 
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the  knee-cap,  which  will  he  seea  hy  making  a  vertical  incision 
into  it.  When  inflamed|  this  htosa  fonns  what  is  commonly 
known  as  ''  house-maid's  knee." 

The  Fascia  lata  or  deep  fascia  of  the  thigh  is  now  thoroughly 
exposed.  It  has  been  seen  to  be  attached  to  Pouparf  s  ligament 
and  the  crest  of  the  pubes,  and  can  now  be  followed  to  the  crest 
of  the  ilium.  The  fascia  is  strongest  on  the  front  and  outer  side 
of  the  thigh,  and  on  each  side  of  the  prominent  extensor  muscles 
may  be  seen  a  white  line  marlgiTig  the  positions  of  the  external 
and  internal  intermuscular  septa.  The  fiiscia  is  attached  to  the 
condyles  of  the  femur  below,  and  is  continued  over  the  patella  to 
the  heads  of  the  tibia  and  fibula,  being  incorporated  with  the 
several  tendons  attached  to  those  parts. 

Piercing  the  fascia  lata  at  several  points  are  the  cutaneous 
nerves  of  the  thigh,  some  of  which  have  been  already  seen,  but 
the  foUo^ing  are  now  to  be  traced  to  their  distributions  and  then 
to  their  origins,  the  fascia  being  removed  as  may  be  necessary  for 
the  latter  purpose. 

The  Internal  cutaneous  nen^e  (Fig.  40,  7,  8)  is  a  branch  of  the 
anterior  crural,  and  divides  at  a  variable  point  into  two  branches, 
outer  and  inner.  The  outer  branch  frequently  perforates  the  «ir- 
torius  muscle,  which  it  supplies,  and  becomes  cutaneous  in  the 
lower  thiixl  of  the  thigh,  the  branches  reaching  as  far  as  the 
patella.  The  inner  branch  having  crossed  the  femoral  artery 
appears  close  to  the  saphena  vein  a  little  above  the  knee,  and  its 
branches  unite  with  those  of  the  other  branch  and  with  the 
internal  saphenous  nerve.  Occasionally  a  junction  between  this 
nerve  and  the  obturator  may  be  traced  on  the  inner  side  of  the 
middle  of  the  thigh. 

The  Long  or  Internal  Saphenous  nerve  (Fig.  40, 16)  (the  course  of 
which  will  be  afterwanls  seen)  becomes  cutaneous  at  the  inner  side 
of  the  knee  joint,  where  it  lies  at  first  in  front  of  the  saphena  vein, 
and  immediately  sends  a  large  branch  forward  to  the  skin  of  the 
patella  (ramus  cutaneits  paieUoi)  (14),  which  luiites  with  other 
cutaneous  nerves  to  form  what  has  been  called  the  plexus  patelUe, 

The  Superjici<xl  veins  of  the  thigh  are  very  variable,  but  they 
either  open  into  the  saphena  vein  separately,  or  form  one  or  more 
separate  branches  which  join  the  main  trunk  at  or  near  the 
saphenous  opening. 
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MnBCLES  OF  THB  FbONT  OF  THE  ThIOH. 
[Tlie  Temains  of  the  fascia  lata  aru  to  be  rcmoTed  and  the  cuta- 
neoiu  nerves  turned  aside.  The  muscles  of  the  front  of  the 
thigh  will  be  put  on  the  stretch  by  flexiug  the  knee,  except  the 
■utorios,  which  must  be  Btretched  with  hooks  in  order  to  clean 
iL  AU  the  loose  fascia  is  to  be  lemoved,  and  each  muscle  cleaned 
in  the  direction  of  its  fibres,  special  caie  being  taken  to  expose 
deHrlf  the  origin  and  inaertioa  of  each.] 

Connected  with  the  fascia  lata  on  the  outer  side  of  the  thigh  is 
the  TtmMOt  Faaciie  (or  Vagince  Eemoria  (Fig.  42,  4),  which  is 
ia    to  be    exposed    by  removing    the 
bseia  below  the  crest  of  the  ilium.  Fie.42. 

Tbe  miucle  arw»  from  tlie  outside  of 
the  anterior  snperior  spine  of  the  ilium 
and  from  a  small  portion  of  the  crest ; 
and  the  fibres  pass  downwards  and 
backwards  to  be  interUd  into  the  fascia 
lata,  below  the  great  trochanter,  the 
llucia  being  split  at  this  point  to  receive 
the  mnsculoi  fibres.  The  tensor  vagina) 
femoria  is,  as  its  name  implies,  a  tensor 
of  the  fascia  of  the  thigh,  and  thereby 
mpports  and  assists  the  other  mnscles 
of  the  limb ;  it  ia  also  an  internal 
ititator  of  the  femur.    It  is  tupplitd  by 


Fig,  42. — Hiucln  of  ithe  anterior  tumoral  re- 
gion (from  WiUon) , 

1.  Cmt  of  the  ilium. 

2.  Iti  anterior  superior  ipinomi  process. 
8.  Oluteui  meditu. 

4.  TcDKir  Taginn  femorij ;  iti  iniertion  into 
tlu  Cuciu  Utn  ii  ■hown  inferiarlj. 


5.  Sartoriui. 

6.  Seetui  fcmorii. 

7.  Tartui  gxtemiu. 

8.  Tithu  inteniiu. 
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a  branch  of  the  superior  gluteal  nerve,  which  may  be  seen  enter- 
ing the  deep  surface  of  the  muscle  when  it  is  reflected. 

The  Sartorius  (Fig.  42,  5)  is  the  longest  muscle  of  the  body, 
and  when  dissected  lies  loosely  upon  the  subjacent  muscles. 

It  ansM  from  the  anterior  superior  spine  of  the  ilium  and  from 
the  notch  below  it,  and,  crossing  obliquely  over  the  thigh,  winds 
to  the  inner  side  of  the  knee  and  is  inserted  into  the  broad  and 
subcutaneous  surface  below  the  inner  tuberosity  of  the  tibia.  The 
insertion  of  the  sartorius  is  by  a  broad  tendinous  expansion, 
which  is  incor]>orated  with  the  fascia  of  the  limb  and  overlaps  the 
insertions  of  tiie  gracilis  and  semi-tendinosus  muscles  (of  which 
the  latter  is  the  lower  one),  a  bursa  intervening  between  them. 
The  sartorius  (tailor-muscle)  is  a  flexor  of  the  leg  upon  the  thigh, 
and  a  flexor  and  rotator  outwards  of  the  thigh  upon  the  pelvis, 
thus  crossing  the  legs,  and  hence  the  name.  It  is  eupplied  by  the 
anterior  crural  nerve. 

The  duadriceps  Extensor  is  the  fleiihy  mass  on  the  front  of 
the  thigh  consisting  of  the  rectus  femoris  superficially,  with  the 
crureus  beneath  it,  and  the  vastus  extemus  and  intemus  on 
either  side. 

Tlie  Bectua  Femoris  (Fig.  42,  6)  has  no  attachment  to  the 
femur,  but  stretches  over  it  from  the  pelvis  to  the  patella.  It 
arises  by  a  double  tendinous  origin,  from  the  anterior  inferior 
spine  of  the  ilium  and  from  the  rough  depreesiou  above  the 
acetabulimi.  The  two  heads  unite  to  form  a  fusiform  bipenniform 
muscle,  which  is  tendinous  on  its  imder  surface  at  the  lower  l>art, 
and  passes  to  be  inserted  into  the  upper  part  of  the  patella  in 
conjunction  with  the  other  extensor  muscles. 

Beneath  the  rectus  will  he  seen  the  External  circumflex  branch 
of  the  profunda  artery.  This  arises  from  the  outer  side  of  the 
vessel  near  its  origin,  and  runs  transversely  between  the  branches 
of  the  anterior  crural  nerve,  upon  the  vastus  extemus  but  beneath 
the  eortoiius  and  rectus  femoris,  to  the  outer  side  of  the  thigh, 
where  it  divides  into  ascending,  transverse,  and  descending  sets 
of  branches.  The  ascending  branches  pass  beneath  the  tensor 
fasciee  to  anastomose  with  the  gluteal  artery ;  the  transverse  set 
supply  the  vastus  extemus,  and,  tumiug  round  the  limb,  anasto- 
mose with  the  sciatic  artery ;  whilst  the  descending  branch  passes 
between  the  vastus  extemus  and  the  crureus  to  the  knee  joint, 
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where  it  anastomoses  with  the  superior  external  aitiadar  branch 
of  the  popliteal  arteiy. 

The  VastiLi  Eztemus  (Fig.  42,  7)  is  the  largest  of  three 
moscles  in  front  of  the  femur.  It  arises  from  the  root  of  the 
great  trochanter  and  the  line  leading  to  the  linea  aspeiu ;  from 
the  outer  side  of  the  linea  aspera  and  adjacent  part  of  the  shaft  of 
the  femur ;  from  two-thirds  of  the  outer  division  of  the  same  line; 
and  from  the  external  intermuscular  septum.  Its  fibres  end  in  a 
broad  aponeurosis  which  is  inserted  partly  into  the  outer  side  of 
the  patella,  blending  with  the  rectus,  and  partly  into  the  head  of 
the  tibia,  forming  a  portion  of  the  anterior  ligament  of  the  knee 
Joint  and  being  blended  with  the  fascixu 

The  Yaatus  Intemiui  (Fig.  42,  8}  is  more  or  Ic^s  united  with 
the  cruieus.  It  arises  from  the  inner  side  of  the  linea  aspera  and 
from  the  adjacent  bone  as  high  as  the  insertion  of  the  iliacua 
below  the  lesser  trochanter ;  from  the  upper  half  of  the  inner 
dlTiaion  of  the  linea  aspera ;  and  from  the  internal  intermuscular 
septum.  Its  tendon  resembles  that  of  the  vastus  extemus,  and  ia 
inserted  into  the  inner  side  of  the  patella  and  the  head  of  the 
tibia,  forming  part  of  the  anterior  ligament  of  the  knee,  and  being 
bl^ded  with  the  adjacent  tendons  and  fascia.  Tlie  origin  of  the 
lower  part  of  the  muscle  cannot  be  seen  quite  distinctly  at  pre- 
sent, since  its  inner  border  is  imited  with  the  tendon  of  the 
adductor  longus  to  form  a  tendinous  covering  to  the  femoral  ves- 
sels (Hunter's  canal). 

Tlie  Cmreiis  covers  the  front  of  the  femur  between  the  two 
vasti  muscles,  with  which  it  is  partially  united. 

It  arises  from  the  anterior  surface  of  the  femur,  from  the  anterior 
intertrochanteric  line  to  about  four  inches  from  the  lower  end  of 
the  bone,  and  is  inserted  into  the  patella  with  the  other  extensor 
muscles.  Its  surface  is  tendinous,  to  allow  free  movement  of  the 
rectus  upon  it 

The  small  subcmreus  muscle  will  be  best  dissected  with  the 
knee  joint 

The  quadriceps  extensor  is  the  great  extensor  of  the  leg  upon 
the  thigh,  and  is  therefore  in  constant  requisition  in  standing  and 
walking.  The  rectus  in  addition  flexes  the  thigh  upon  the  pelvis 
when  the  leg  is  fully  extended;  also  when  the  1^  is  fixed 
it  steadies  the  pelvis  upon  the  femur  or  draws  it   forwaxd. 
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The  qiiadxioept  extaiiBor  ib  tupplM  hj  the  anterior  dual 
nerve. 

Burgivy.— Theee  powaM  miudes  ooeanonally  fraetoie  fhe 
patella  tnmavBiBelj  l^  their  violent  and  sadden  action,  the  bone 
being  snapped  across  the  condyles  of  the  femur,  and  the  npper 
firagment  afterwards  drawn  np  by  the  eontracdon  of  the  mnsdes. 
In  order  to  relax  the  mnsdes  and  bring  the  ftagment  down,  it  is 
necessary  to  *  extend  the  log  npon  the  thig^  and  flex  the  tfaig^ 
npon  the  pelvis.' 

The  Vemoral  Artery  in  Kwi.t6r>a  Oanal  (I^.  44).— Hnnter's 
canal  is  formed  by  a  tendinous  expansion  derived  firem  the  addne* 
tors  longUB  and  magnus  and  the  vastus  extemus,  which  encloses 
the  femoral  vesseb  and  long  saphenous  nerve  in  the  middle  third 
of  the  thigh.  The  canal  b^^ins  at  the  crossing  of  the  sartoriuB 
muscle  and  ends  at  the  opening  of  the  adductor  magnus,  where 
the  artery  enters  the  popliteal  space,  being  covered  by  the  sar- 
torius  in  its  whole  length.  On  laying  open  the  canal,  the  femoral 
artery  will  be  found  to  have  its  vein  behind  and  to  the  outer  side 
until  it  reaches  the  opening  in  the  adductor  magnus,  when  the 
nerve  crosses  the  artery  to  pierce  the  tendon  and  become  cutaneous 
on  the  inner  side  of  the  kuee. 

The  Opening  in  the  adductor  magnus,  as  it  is  commonly  colled, 
is  in  reality  an  opening  between  the  round  tendon  of  the  adductor 
magnus  on  the  inner  side,  and  the  fibres  of  the  vastus  intemus 
and  the  femur  on  the  outer  side,  the  tendinous  fibres  of  the  ad- 
ductor forming  the  remainder  of  its  circumference.  The  only 
structures  passing  through  it  are  the  femoral  arteiy  and  vein. 

The  Anastomotica  magna  is  the  only  vessel  arising  from  the 
femoral  arteiy  in  Hunter's  canal,  but  its  branches  not  unfrequently 
come  off  at  two  or  more  separate  places.  The  anostomotica  has  a 
superficial  and  deep  branch  :  the  superficial  accompanying  the 
saphenous  nerve  to  the  skin,  the  deep  branch  entering  the  vastus 
intemus,  through  which  it  descends  to  the  knee  to  anastomose 
with  the  articular  branches  of  the  popliteal  artery. 

Burgery  (Fig.  41). — Deligation  of  the  femoral  arteiy  in  Hun- 
ter's canal  is  not  frequently  performed  in  the  present  day,  but  the 
vessel  is  readily  reached  by  an  incision  to  the  inner  side  of  the 
vastus  intemus  in  the  middle  third  of  the  thigh,  hy  which  the 
outer  edge  of  the  sartorius  muscle  is  met  with.    The  sartorius  is 
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tamed  inwards,  when  the  tendinous  canal  is  brought  into  \'iew, 
and  by  laying  it  open  the  artery  will  be  exposed.  It  is  more 
convenient  to  pass  the  aueurism  needle  from  without  inwards 
than  the  reverse,  the  vein  lying  to  the  outer  side. 

The  Anterior  Crural  Nerve  (Fig.  44,  5)  supplies  branches  to 
all  the  muscles  of  the  front  of  the  thigh  except  the  tensor  fascise 
femoris,  and  also  gives  a  branch  to  the  pectineus  on  the  inner  side 
of  the  limb.  The  branch  to  the  sartorius  has  been  already  seen 
to  arise  from  the  internal  cutaneous  nerve,  and  the  remaining 
branches  can  now^  be  traced  from  the  deep  division.  The  nerve 
to  the  vastus  intemus,  which  arises  close  to  the  long  saphenous 
nerve,  is  sometimes  (but  badly)  called  the  "short  saphenous 
nerve."  The  nerve  to  the  pectineus  crosses  transversely  beneath 
the  femoral  vessels  to  the  surface  of  the  pectineus  muscle,  and 
gives  a  branch  to  the  front  of  the  hip  joint 

Inner  Side  op  the  Thigh. 

[The  superficial  muscle  of  the  inner  side  of  the  tliigh  (adductor 
longus)  is  alreadv  partially  seen  ;  to  expose  the  rest  of  tlie  region, 
an  incision  is  to  be  made  along  the  rami  of  the  pubes  and  ischium, 
and  the  skin  is  to  be  reflected,  when  the  gracins  will  be  brought 
into  view.] 

A  few  cutaneous  branches  to  the  skin  of  the  inner  f>ide  of  the 
thigh  will  be  found  appearing  below  the  adductor  longus.  They 
are  derived  from  the  obturator  nerve. 

The  Adductor  Longus  (Fig.  42,  1 3)  arises  by  a  round  tendon 
from  the  front  of  the  os  pubis  immediately  below  the  crest,  and 
expands  to  be  inserted  into  the  middle  third  of  the  imier  border 
of  the  linea  aspera.     It  is  sup^plied  by  the  obturator  nene. 

The  Gracilis  (Fig.  44,  26)  is  the  most  internal  of'  the  muscles 
of  the  thigh,  and  arises  by  a  broad  thin  tendon  from  the  rami  of 
the  pubes  and  ischium  close  to  the  symphysis.  It  is  a  long  riband- 
shaped  muscle,  and  is  inserted  into  the  inner  surface  of  the  tibia 
bezieath  the  sartorius,  but  higher  than  the  semi-teudinosus.  It 
is  supplied  by  the  obturator  nerve. 

[The  adductor  longus  is  to  be  divided  near  its  origin  and  turned 
down,  in  order  to  expose  the  adductor  brevis  and  the  insertions 
of  the  pectineus  and  the  psoas  and  iliacus.    The  branch  of  the 
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obtaiator  nerve  to  the  muscle  is  to  lie  preserved,  and  the  m>- 
f  unda  vessels  are  to  be  deaned  aa  &r  as  exposed,  with  the  deep 
muscles.] 

The  Peotineiis  (Fig.  48, 12}  has  been  already  seen  in  relation 
with  the  femoral  artery  and  forming  part  of  the  floor  of  Scarpa's 
triangle.  It  an$e$  from  the  upper  part  of  the  triangular  sur&ce 
immediately  in  front  of  the  iUopectineal  line,  and  slightly  from 
the  line  itself  and  winds  to  the  back  of  the  femur  to  be  inserted 
into  the  line  leading  from  the  trochanter  minor  to  the  lineaaspeia. 
It  18  eupplied  by  the  anterior  cruzal  nerve. 

[The  pectineus  should  be  divided  and  turned  aside,  in  order  to 
bring  the  deeper  parts  into  view.] 

Insertion  of  the  Piom  and  Iliaciia. — ^The  muscles  form  a 
single  tendon,  along  the  inner  border  of  which,  however,  muscular 
fibres  are  continued  for  its  whole  length.  The  ineertion  of  the 
tendon  is  into  the  bock  of  the  lesser  trochanter,  and  the  muscular 
fibres  ore  prolongeil  for  a  short  distance  below  that  point. 

The  Adductor  Brevis  (Fig.  44, 18)  has  the  superficial  division 
of  the  obturutor  nerve  lying  upon  it,  and  the  deep  division  of  the 
same  nerve  appealing  between  it  and  the  adductor  magnus.  It 
arises  from  the  fit)nt  of  the  pubes  below  the  adductor  longiis  and 
between  the  gracilis  and  obturator  extemiis,  and  is  inserted  into 
the  upper  part  of  the  linca  aspera  and  the  line  from  it  to  the  lesser 
trochanter,  behind  the  pectineus  and  adductor  longus  and  over- 
lapping both  muscles.    It  is  supplied  by  the  obturator  nerve. 

The  action  of  the  adductors  is  implied  by  their  name,  but  they 
act  at  the  same  time  as  external  rotators  of  the  thigh.  The  power 
of  adduction  can  be  carried  beyond  the  middle  line  so  as  to  cross 
the  thighs  over  one  another.  The  pectineus  is  an  adductor  and  a 
flexor  of  the  thigh,  and  the  gracilis  is  in  addition  a  flexor  of  the 
leg.  All  the  muscles  of  the  inside  of  the  thigh  are  supplied  by 
the  obturator  nerve  except  the  pectineus,  which  receives  its  nerve 
from  the  anterior  cruraL 

The  Profunda  Artery  (Fig.  43)  has  been  seen  to  arise  fit)m 
the  femoral  artery  in  Scarpa's  triangle  about  two  inches  below 
Pouport's  ligament.  It  lies  at  first  to  the  outer  side  of  the  femoral 
artery  and  against  the  psoas,  but  then  winds  on  to  the  pectineua 


Femoral  Arttir . . 


_  Profunda  Artery    . 
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bdiind  tbe  femoral  axtery,  wbicb  is  sep&ral«d  from  it  by  belli  the 

profunda  aad  femoral  veins.    The  profunda  next  wiiuls  hetweea 

the  bordera  of  the  pectineua  Fii.  43. 

and  adductor  loo^ua,  and  lies  „ 

againat  the  adductor  brevia ; 

tlwa  poMing  behind  the  ad-  p^  „j  „^^^  .... 

dnctor  longua,  it   runs  on  to  internal  Circumflex  A. 

tlie  adductor  magnus,  where  -    .. 

it  endi.    The  profunda  vem 

is  sapetfidal  lo  its  artery  ii 

the  whole  of  ita  course. 

TheBrancheBof  the  Pro-  Superior  Perforating  A.  _ 

fanda  are  the  external  and  Adductor  bieria 

internal  cireumflei,  three  per-  yuj],,  perforatin'  ' 
fotating  arteries,   and   a  ter- 
minal branch,  besideB  branches  AddurforLongus  ... 
to  the  muscles  on  the  inside  inferior  Perforating . 
of  the  thigh. 

1.  The  External  circumflex 
artery  arises  from  the  outer  Adductor  Utignua . . 
■ide  of  the  profunda  near  its 
origin,  and  has  been  already 
seen  in  the  <Ussection  of  the 
thigh  <p.  102). 

2.  The  Internal  eircumJUr. 
artery  (Fig.  43)  arises  from 
the  inner  side  of  the  pro- 
ftmda  near  its  origin,  and 
pMsing  beneath  the  pec- 
ttnens,  reaches  the  obturator  exteraus  muscle  above  the  adductor 
brevw,  when  it  divides  into  two  branches.  One  passes  superficially 
to  the  adductor  brevis,  to  supply  the  muscles  on  the  inner  side  of 
the  thigh  ;  the  other  passes  beneath  the  adductor  brevis,  and  after 
giving  a  branch  to  the  hip-joint,  ends  in  a  branch  which  will  be 
found  between  the  quadratus  femoris  and  adductor  magnua  in  tho 
dinection  of  the  buttock. 


Fig.  13.— Diagram  of  the  profbnda  Brterjr  of  the  thigh  (dniim  b;  J.  T. 


or.J-5: 
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3.  The  PtrfonOiitg  artma  (Fig.  43)  irtiicli  are  three  in  number, 
pierce  the  adductor  miucles  to  reach  the  hanwtringB,  which  titej 
Fig.  44.  supply  on  theii  deep  aniliBcea. 

The  iqiptr  and  middie  aiteriea 
peifotate  the  addactors  hrevia 
and  magnns;  the  loieat  ariaes 
belov  the  level  of  the  adductor 
farerio,  and  therefore  perforatee 
onlj  the  adductor  magnna. 
The  nutritions  artery  to  the 
femur  geuenlly  comea  tram 
the  middle  perforating  aite^, 
ondwhen  entering  the  foramen 
in  the  linea  aspera  haB  a  diree- 
tioQ  from  the  knee  joint. 


Fig.  44.— Herm  of  the  tbigh  (ftoa 
flincbfetd  aod  LareilU). 

1.  Gangliated  conl  of  sfmptthetic. 

2.  Third  lumbar  ncrre. 

3.  Branches  to  iliacua  intcrana. 
t.  Fourth  lumbar  nerve. 
6.  Anterior  tnirnlner\-e. 

6.  Lumlw-KicnilneiTe. 

7.  Bnmi'h  to  pBCtts. 

8.  Obturator  non'e. 

9.  Eiteraal  cutaneous  nc 

10.  Ncr^'e  t«  pectinpus. 

11.  Superficial  diriaion  o: 
crural  nerve  (rut). 


rB(cut). 


12.  Superficial  divuion  of  obturnlor 


Adductor  brcvii. 

Branch  to  vastus  intenus. 

Adductor  mafriim. 

22.  Internal  aniiheaoua  ncirt 

RmIus  fcmoria. 

Patellar  branch   of   eaphet: 
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4.  The  Terminal  branch  (Fig.  43)  ends  in  the  fibres  of  the  ad- 
ductor magnus. 

[The  adductor  brevis  is  to  be  divided  in  onler  to  expose  the 
deep  portion  of  the  obturator  nervcy  the  adductor  magnus,  and 
the  obturator  extemus,  which  are  to  be  cleaned.] 

The  Obturator  Nerve  (Fig.  44,  8)  is  the  last  branch  of  the 
lumbar  plexus,  being  derived  from  the  third  and  fourth  lumbar 
nerves.  It  leaves  the  pelvis  at  the  upper  part  of  the  obturator 
foramen  with  the  obturator  artery,  and  immediately  divides  into 
superficial  and  deep  portions.  The  superficial  division  lies  upon 
the  adductor  brevis  and  supplies  the  adductor  longus,  the  adductor 
brevis,  and  the  gracilis,  giving  off  a  few  cutaneous  branches  and 
an  articular  branch  to  the  hip  joint.  The  deep  division  lies  on 
the  adductor  magnus,  which  it  supplies  together  with  the  ob- 
turator extemiLs,  and  gives  an  articiQar  branch  to  the  back  of  the 
knee,  which  affords  one  explanation  of  the  pain  referred  to  the 
knee  in  disease  of  the  hip  joint. 

An  Accessory  obturator  nerve  is  occasionally  found  passing  from 
the  lumbar  plexus  over  the  pubes  beneath  the  pectineus.  When 
this  exists  it  more  or  less  replaces  the  superficial  division  of  the 
obturator  nerve. 

The  Adductor  Magnus  (Fig.  44,  20)  arises  from  the  lower 
part  of  the  descending  ramus  of  the  pubes ;  from  the  ascending 
ramus  of  the  ischium  ;  and  from  the  outer  side  of  the  tuberosity. 
Its  upper  fibres  pass  with  different  degrees  of  obliquity  to  be 
tTuerted  into  the  back  of  the  great  trochanter  of  the  femur  imme- 
diately below  the  quadratus  femoris,  into  the  whole  length  of  the 
linea  aspera,  and  a  small  portion  of  its  inner  division.  The  lower 
fibres  form  an  almost  distinct  muscle,  and  end  in  a  round  tendon 
which  is  inserted  into  the  tubercle  above  the  inner  condyle  of  the 
femur,  and,  by  means  of  an  expansion,  into  the  lower  part  of  the 
line  leading  to  it  It  is  this  tendon  which  bounds  the  *^  opening 
in  the  adductor  magnus."  The  muscle  is  supplied  by  the  obtu- 
rator nerve. 

Above  the  upper  border  of  the  adductor  magnus  a  portion  of 
the  Obturator  Extemus  can  be  seen.  It  arises  from  the  margin 
of  the  anterior  half  of  the  obturator  foramen,  and  from  the 
corresponding  portion  of  the  outer  surface  of  the  obturator  mem- 
brane.   The  fibres  are  directed  backwards,  and  end  in  a  tendon, 
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^hich  passes  in  agroove  below  the  acetaibnlnin  to  be  interUd  into 
the  digital  foesa  of  the  Umax,  as  will  be  seen  in  the  dissection  of 
the  buttock. 

The  obtoxator  extemns  is  an  external  zotator  of  the  thi^  and 
is  supplied  by  the  obtoxator  nerve. 

The  obtoxator  artery  is  best  seen  after  the  removal  of  the  thigh 
from  the  pelvis,  in  the  dissection  of  which  it  is  indoded. 

Thb  Butxogk. 

J]The  body  being  tamed  on  its  fiice^  the  bottocks  aie  to  be 
raised  bf  blocks  breath  the  pelvis  until  the  thigh  can  be  well 
flexed  with  the  knee  on  the  table,  or,  if  pieferxed,  the  1^  may  be 
allowed  to  hang  oyer  the  end  of  uie  table.] 

The  dissector  should  recognise  the  crest  of  the  iliom,  which 
will  bound  his  dissection  superiorly,  also  the  sacrum  and  coccyx, 
and  the  tuberosity  of  the  isddum,  which  can  be  felt  through  the 
gluteus  maximus.  The  relation  of  the  trochanter  to  the  several 
parts  of  the  pelvis  in  the  different  positions  of  the  limb  is  to  be 
noted  also,  as  being  of  great  practical  im^K)rtance  in  the  diagnosis 
of  fracturea  and  dislocations.  The  "  fold  of  the  buttock  **  formed 
by  the  lower  border  of  the  gluteus  maximus  >vill  be  seen  when 
tlie  muscle  is  stretched  by  rotating  the  thigh  inwards,  but  will 
vaiy  according  to  the  muscular  development  of  the  subject  The 
prominences  of  the  inner  and  outer  hamstrings  and  the  hollow  of 
the  ham  will  be  readily  seen,  and  it  should  be  noted  how  much 
deeper  the  space  appears  when  the  knee  is  flexed,  and  how  readily, 
under  these  circumstances,  the  popliteal  vessels  can  be  felt^  owing 
to  the  relaxation  of  the  fascia. 

[An  incision  is  to  be  made  alon^  the  crest  of  the  ilium  and 
down  the  middle  of  the  sacrum  to  tne  tip  of  the  coccyx,  when,  if 
the  perinoBum  and  thigh  have  been  dissected,  it  will  only  be 
necessary  to  make  another  cut  across  the  upper  part  of  the  back 
of  the  tnigh  to  allow  the  laige  flap  of  skin  to  oe  reflected  out- 
wards.] 

The  amount  of  fat  beneath  the  skin  of  the  buttock  varies  con* 
siderably,  and  if  there  is  a  large  quantity  it  will  be  a  waste  of 
time  to  look  for  cutaneous  nerves. 

The  Cutaneous  JSlervea  are  descending  and  ascending. 
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The  daeatding  brancheB  -will  be  found  passing  over  the  middle 
of  the  crest  of  the  ilium,  and  aie  the  iliac  branches  of  the  last 
donol  attd  firat  lumboi  (ilio-hjpogostnc)  „      ^, 

nerves,  the  foimei  being  in  froat  of  the 
Utter.  There  are  a  few  branches  also 
derived  from  the  posteriot  diviaona  of  the 
lower  Inmbar  and  upper  sacial  nerrefi, 
which  paas  obliquely  from  near  the  middle 
line. 

The  amending  branches  turn  round  the 
lower  border  of  the  gluteus  maiimns  and 
an  branches  of  the  lesser  sciatic  nen  e. 

[The  portion  of  deep  fascia  covenng  the 
glutens  medlus  and  seen  in  front  of  the 
gluteuB  nuuimns,  is  to  be  cleaned  'and 
Uien  the  tjlnteus  maiimus  itaelf  the  fibres 
being  put  on  tlie  stretch  bj  flexing  and 
jXT^ing  the  thigh,  and  the  director 
beginning  at  the  upper  border  of  the  muscle 
on  the  right,  and  its  lower  border  on  the 
Idt  limb.} 

The  Olatous  Kaximua  (Fig  45,  2) 
m*tt  &om  the  rough  triangle  between  the 
posterior  thiid  of  the  crest  of  the  ilium 
and  the  anperior  curved  line  on  the  donum 
ilii  ;*irom  the  side  of  the  lower  part  of  the 
sacmm,  and  the  side  of  the  coccyx  ,  from 
the  tendinous  expansion  over  the  back  of 
the  aacnun ;  and  from  the  surface  of  the 
great  sacro-sciatic  ligament,  which  will  be 
seen  when  the  moacle  is  divided.  The 
fibres  mn  downwards  and  outwards, 
■nd  the  upper  two-thirds  of  the   muscle   arc   inserted  into   the 

ii  ia  can^dercd  to  biTO 


Fig.  46.— Itotcle*  of  the  posterior  femoial  and  gluteal  regioa  (from  Vilaon). 
1.  Glntnu  uedini.  3.  TsBtus  exUmns  caveted  in  bj 

tHHialata. 
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fajBcia  lata  oorenng  the  great  tvoehantery  the  lower  third  being 
attaclied  to  the  zongli  ridge  leading  frcnn  the  back  of  the  tro* 
chanter  nuyor  to  the  linea  aspera  of  ^  femnr. 

The  glutena  maxisraa  is  one  of  the  most  important  muBcles  for 
maintaining  the  erect  podtioii  of  the  body,  hj  fixing  the  pelris 
npon  the  thi^  When  the  pelvia  is  the  fixed  point,  the  mnade 
is  a  powetfnl  extensor  of  the  thigh,  and  at  the  eame  time  rotates 
itoat?roids.  Itisjif^lMdby  the  inferior  gluteal  branches  of  the 
small  aciatio  nerve. 

[Thei^ntens  is  to  be  divided  near  its  origin  and  tamed  down, 
when  its  attachment  to  the  saero-sdatic  ligament  above  and  the 
fascia  below  wiU  be  better  seen.  Some  bnmches  of  the  saper- 
fifiial  g^teal  artery  at  the  upper,  and  of  the  sciatic  at  the  lower 
part  of  the  muscle  must  necesnrilj  be  divided,  but  the  nerves 
going  to  its  under  surface  from  the  small  sciatic  should  be  pre- 
served if  possible.] 

Three  hunm  will  be  found  in  connection  with  the  gluteus 
maximus ;  one  between  its  fascia  and  the  great  trochanter ;  a 
second  between  the  fascia  and  the  vastus  extcmus  ;  and  the  third 
over  the  tuberosity  of  the  ischium,  which  is  remarkable  for  its 
change  of  relation  to  the  muscle  ;  since  wheu  the  body  is  in  the 
erect  posture  the  muscle  covers  the  tuber  and  its  bursa,  but  when 
in  the  sitting  posture,  the  muscle  slips  back  and  the  bursa  becomes 
subcutaneous. 

The  Farts  beneath  the  Gluteus  Maximus  (Fig.  47)  can 
now  be  seen  although  covered  by  loose  cellular  tissue  which  is  to 
be  afterwards  removed-  They  are  from  above  downwards : — 
1,  gluteus  medius ;  2,  a  small  piece  of  the  lower  border  of  the 
gluteus  minimus ;  3,  gluteal  vessels  and  nerve  (not  to  be  seen 
distinctly  at  present)  ;  4,  pyriformis  muscle ;  5,  sciatic  vessels 
and  nerves  (great  and  small) ;  6,  pudic  vessels  and  nerve,  and 
nerve  to  obturator  intemus  ;  7,  tendon  of  the  obturator  intemus 
with  the  gemelli  muscles  above  and  below  it ;  8,  tendon  of  the 


4.  Long  head  of  biceps.  9.  Part  of  the  inner  border  of  the 

5.  Short  head.  adductor  manioB. 

6.  Semi-tendinoBus.  10.  Edge  of  eartonus. 

7.  Semi-mcmbrauosus.  11.  Popliteal  space. 

8.  Gracilis.  12.  Gastrocnemius ;  its  two  heads. 
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obtmator  extemus  ;  9,  qtiadratus  femoris ;  10,  great  sacro-sciatic 
ligament ;  11^  tuber  iscliii  and  muscles  attached  to  it. 

[These  structures  arc  to  be  cleaned  as  far  as  possible  at  once, 
and  will  be  examined  in  succession.  In  order  to  clean  the 
muscles,  the  thigh  must  be  well  rotated  iiiA^-ards,  and  in  the  case 
of  the  gluteus  medius,  it  must  be  crossed  beneath  the  opposite 
limb.] 

The  Gluteus  Medius  (Fig.  47,  2)  arises  from  the  dorsum  ilii 
between  the  superior  and  middle  curved  lines,  and  from  the  fascia 
coTering  its  anterior  part.  The  fibres  converge  to  be  inserted  into 
the  outer  surface  of  the  jrrcat  trochanter,  extending  oblii^uely  from 
its  posterior  superior  angle  downwards  and  forwards.  The  anterior 
border  of  the  gluteus  medius  is  united  with  the  minimus,  which 
lies  beneath  it.  The  insertion  of  the  gluteus  medius  is  best  seen 
when  the  muscle  has  been  dividecL 

[The  gluteus  medius  is  to  be  di\'idcd  close  to  its  origin  without 
injuring  the  gluteus  minimus,  the  separation  from  which  is 
marked  by  an  artery  ;  and  the  anterior  borders  of  the  muscles 
having  been  separated  with  the  scalpel,  the  gluteus  medius  is  to 
be  turned  down  \nthout  injuring  the  vessels  and  nerves  beneath. 
A  bursa  will  be  found  on  the  great  trochanter  beneath  the 
tendon.] 

The  Gluteus  Minimus  (Fig.  46,  8)  arises  from  the  dorsum  ilii 
between  the  middle  and  inferior  curved  lines,  being  united  by  its 
anterior  bonier  ^vith  the  gluteus  medius.  It  is  inserted  into  the 
anterior  surface  of  the  great  trochanter. 

The  trv'o  smaller  glutei  muscles  assist  in  maintaining  the  erect 
posture  by  fixing  the  pelvis  on  the  femur,  or  if  the  pelvis  be  fixed 
they  act  as  alxluctors  and  rotators  of  the  thigh,  the  gluteus 
minimus  and  the  anterior  portion  of  the  medius  rotating  mwards, 
and  the  posterior  portion  of  the  medius  rotating  outwards.  They 
are  both  supplied  by  the  superior  gluteal  nerve. 

The  Pyriformis  (Fig.  46, 9)  is  only  partly  seen  in  the  dissection 
of  the  buttock.  It  arises  from  the  front  of  the  lateral  mass  of  the 
sacrum  between  the  1st,  2nd,  3rd,  and  4th  sacral  foramina,  and 
passing  out  of  the  great  sacro-sciatic  foramen  ends  in  a  round 
tendon,  which  is  inserted  into  a  distinct  depression  at  the'^^tATvot 
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put  of  the  upper  mugiii  at  tba  gnat  trodunter.  Tlw  unucle  U 
occamon&Uy.  divided  into  tvo  parts  b^  tiie  paangQ  of  a  portion  of 
the  great  *datio  nerro  thTDUgh  ita  fibres.  Tlie  pytifonnii  is  an 
external  Totator  of  the  thigh  and  la  tiifpliti  by  bnuuhet  of  the 
eacral  sema  within  the  pelrii. 

In  oidei  to  lee  the  leaudniag  nnuelea  aadafBctarily,  the 
adatic  nervei  ahoold  be  drawn  ande  over  the  taberontr  tt  the 
iichjiUQ. 

The  Obtnrator  Xatamoa  and  Oamalll  (Fig.  46,  it). — 
Only  the  tendon  of  the  obtoiator  intemna  ia  now  seen,  the  mosele 


Kg.  46. 


4.  TaberniitjofULaii   ..   _. 
6.  Girat  ■UTO-acUtic  linment. 

6.  LcMer  Mcro-aciatio  hgimnit. 

7.  Troehanter  Bsjor. 

5.  Glutciu  miniiDiu. 
9.  Pyrifonnis. 

10.  (Jcmelliu  eupcrior. 

11.  Obturator  intemuBt  punng  oui 
of  \he  IrsMr  tacro-icutic  tora- 

12.  Ocnieilua  inferior. 
QundratUB  fiworia. 
Adductor  magnua. 
V'ostua  eitemut. 


Scnii-tcBdinoBus. 

Tho  tendon  of  the  oliluralur  ph- 
iu<i  ehould  appear  lietwcra  tho 
irllui  inferior  and  th«  qnadratni 


aruing  from  the  inner  Borface  of  the  pelvis  in  front  of  and  behind 
tho  obturator  foramen,  and  also  from  the  inner  snrface  of  the  obtu- 
rator mBmbronc  The  tendon  winds  out  of  the  lesser  sacro-sciatie 
foramen,  and  being  joined  by  the  gemelli,  pames  forwards  beneath 
the  tendon  of  the  pjriformiB  (with  which  it  ia  more  or  less  united) 
to  be  xiutrteA  into  a  depression  at  the  anterior  part  of  the  upper 
margin  of  the  great  trochanter.    The  gemelli  (twin  muades)  ar« 
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placed  above  and  below  the  tendon  of  the  obturator  intemns  and 
are  inserted  into  it,  but  one  or  both  inay  be  absent ;  the  superior 
ariees  from  the  spine  of  the  ischium  and  adjacent  portion  of  the 
lesser  sciatic  notch  ;  the  inferior  arises  from  the  upper  and  back 
part  of  the  tuber  ischuL 

If  the  tendon  of  the  obturator  intemus  be  divided  near  its 
insertion  without  disturbing  the  gemelli,  and  drawn  up  from  the 
maigiQ  of  the  sciatic  foramen,  a  large  bursa  will  be  found,  which, 
when  opened,  will  be  seen  to  lubricate  the  under  surface  of  the 
tendon  and  the  margin  of  the  lesser  sacro-sciatic  foramen.  The 
under  surface  of  the  obturator  tendon  is  subdivided  into  from 
three  to  five  small  tendons,  and  the  margin  of  the  bone  is  encrusted 
with  cartilage  and  grooved  to  correspond  with  these. 

The  obturator  intemus  and  gemelli  are  rotators  outwards  of  the 
thigh.  The  obturator  is  supplied  by  a  special  branch  from  the 
npper  part  of  the  sacral  plexus,  which  also  gives  a  branch  to  the 
superior  gemellus  ;  the  inferior  gemellus  is  supplied  by  the  nerve 
to  the  quadratus  from  the  sacral  plexus. 

The  Tendon  of  the  Obturator  Eztemus  (Fig.  47,  12) 
will  be  found  lying  deeply  between  the  inferior  gemellus  and  the 
quadratus  muscle.  The  origin  of  the  muscle  has  been  already 
seen  (p.  109)  and  the  tendon,  after  passing  through  the  groove 
below  the  acetabulum,  is  inserted  into  the  digital  fossa  at  the  root 
of  the  great  trochanter.  The  obturator  extemus  is  a  rotator  out- 
wards of  the  thigh,  and  is  supplied  by  the  obturator  nerve. 

The  Quadratus  Femoris  (Fig.  46,  13),  so  named  from  its 
quadrilateral  shape,  arises  from  the  outer  side  of  the  tuberosity  of 
the  ischium  external  to  the  hamstring  muscles,  and  passes  hori- 
zontally to  be  ineerted  on  the  back  of  the  great  trochanter  imme- 
diately above  the  adductor  magnus,  vdth.  which  it  is  sometimes 
continuous.  The  point  of  insertion  has  been  termed  the '  linea 
quadrati  *  (though  a  distinct  line  seldom  if  ever  exists  at  the  spot), 
which  nmst  not  be  confounded  with  the  well-marked  posterior 
inter-trochanteric  line. 

The  quadratus  femoris  is  an  external  rotator  of  the  thigh,  and  is 
supplied  by  a  special  branch  from  the  sacral  plexus,  which  also 
gives  a  twig  to  the  gemellus  inferior. 

The  Gluteal  Artery  (Fig.  47,  3)  is  a  branch  of  the  posterior 
division  of  the  internal  iliac  artery,  and  emerges  from  the  ^Vn& 
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Ihrtmgh  thi:  grent  sacro-Bciatic  foramca  shove  the  pjTifonniB. 

tip]kear«  nt  the  luwer  lionler  of  the  gluteus  minunus,  and  divii 
into  a  eugierlicml  auA  a  di 
porticin.  The  irijierficial  ili 
»ion  ia  (listributed  to  the  uui 
surface  of  tlit:  gluteus  ma 
inus ;  the  deep  suhJi^iileB  ii 
Bujierior  and  inferior  hrawohi 
The  tupcrior  dtqi  glut 
ntierij  nins  along  the  midi 
curved  liiie  of  the  iliuiu  1 
tnecii  the  glnteus  ni«diuaa 
minimus,   hoih    of   whiehj« 

Fig.  47.~DiMectioa  of  Ihv  Imtt 
and  buck  of  the  tliiEh  (n 
llirechteld  uid  Ll'TciII^). 

1.  GluUud  maiimui. 

2.  GlutL-ua  meilUiB. 

3.  UIuHj.1  iiiicrv  nod  npiT". 

4.  Gluteus  iHini'mus, 
B.  Nerrc  lo  obturator  mtcniUJ. 

6.  PjTifonniB. 

7.  Pudic  nPiTO. 

8.  amBll  «Tutit  ni'rvc 

9.  Great  sai!ro-iwiatie  ligament. 
ID.  ObttintOT  intemua  oiii^  grmc 

11.  lufedorglnteulnervpiyaiiiui 

12.  Tpndon  of  obturator  extcmoi 

13.  Inffrioi  padoiidul  norvE 
(Soeuiiaerinir). 

U.  QuadmluB  feiHora. 

lA.  GnicUis, 

IC.  Givat  Kialic  nerve. 

17.  Adductor  niognun. 

18.  IiiHPnionof^luteiumniinm 
IS.  United  ariKUis  of  Hend-tenil 

09U9  and  ucopi. 

20.  Short  head  of  bireps. 

21.  SGfni-iaembrunoBue. 

22.  Tendon  efbioepi. 

23.  Tendon  of  lunm-teDdinosui. 

24.  Eitonul  poplitciil  nervp. 

25.  Inleraal  popliteal  nerve. 

26.  Conimumcims  fibuliuia  nerve 

27.  PopUlea!  artpry. 
29.  GaitmcDeinJuB. 
ai.  OommuuMU  tibialia  nerve. 
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supplies,  and  ends  at  the  anterior  border  of  the  ilium  hj 
anastomosing  with  the  superior  branch  of  the  external  circum- 
flex artery  of  the  thigh.  The  inferior  deep  gluteal  artery  crosses 
the  gluteus  minimus  to  the  great  trochanter,  to  supply  the  parts 
in  its  neighbourhood. 

Venss  comites  accompany  the  branches  of  the  artery  and  open 
into  the  internal  iliac  vein. 

The  Sciatic  Artery  is  a  branch  of  the  anterior  division  of  the 
internal  iliac  artery,  and  emerges  from  the  pelvis  tlirough  the 
great  sacro-sciatic  foramen  below  the  pyriformis.  It  gives  laige 
inferior  gltUecU  branches  to  the  gluteus  maximus,  and  muscular 
branches  to  the  other  smaller  muscles  of  the  neighbourhood  ;  and 
anastomoses  with  both  the  external  and  internal  circumflex 
arteries  of  the  profunda  femoris.  Its  named  branches  ore  (1)  the 
coccyijtal  which  pierces  the  great  sacro-sciatic  ligament  to  sup^dy 
the  parts  about  the  coccyx  ;  (2)  the  conies  nervi  ischiadici  which 
runs  upon  the  great  sciatic  nerve  for  a  variable  distimce  ;  and  (3) 
the  branch  to  the  qiLadratus  (Ellis)  which  parses  beneath  the  obtu- 
rator intemus  and  gemelli  to  the  quadratus,  and  supplies  the  hip- 
joint 

The  veins  corresponding  to  the  sciatic  artery  open  into  the 
internal  iliac  vein. 

The  Pudic  Artery  is  only  seen  in  its  course  over  the  8i)ine  of 
the  ischiimi,  as  it  winds  out  of  the  great  sacro-sciatic  foramen 
below  the  pyriformis  to  re-enter  the  pelvis  by  the  lesser  sacro- 
sciatic  foramen  above  the  tendon  of  the  obturator  intemus.  The 
artery  is  accompanied  by  its  vein  and  by  two  nerves,  the  pudic 
nerve  lying  to  its  inner  side  and  the  nerve  to  the  obturator 
intemus  to  its  outer  side. 

A  branch  of  artery  may  be  found  both  at  the  upper  and  lower 
borders  of  the  quadratua.  The  upper  is  a  branch  of  either  the 
internal  circumflex  or  obturator  arteries  accompanying  the  tendon 
of  the  obturator  extemus,  and  the  lower,  which  is  more  constant, 
is  one  of  the  terminal  branches  of  tlie  internal  circumflex  artery. 

The  Gluteal  Nerve  (Fig.  47,  3)  (superior)  is  a  branch  of  the 
lumbo-sacral  cord,  and  emeige»from  the  pelvis  with  the  gluteal 
artery  above  the  pyriformis.  It  divides  into  two  branches,  which, 
lie  between  the  gluteus  medius  and  minimus  and  supply  them, 
giving  a  branch  forwards  to  the  tensor  fascia;  femoris. 
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The  Small  BeiAtio  Vwwm  (Fig.  47,  8)  is  one  of  the  nudn 
Tmnehee  of  the  aaenl  pleztu,  and  «ppeen  at  the  lower  bolder  of 
the  pyzjfonnia  to  become  the  cataneooa  nenre  of  the  back  of  the 
thigh.  Ab  Boon  as  it  emerges  firem  the  pelTia  it  gives  cataneons 
branches  to  the  ddbi  over  the  glateosmazimnBy  and  ti»/vior^{«<MZ 
branches  to  the  nnder  sni&ce  of  the  mnsole  itsell  It  then  gives 
cataneons  branches  to  the  thi^  one  of  the  laigest  of  which  winds 
below  the  tuberosity  of  the  ischium  to  the  pexinwnm,  and  is 
called  the  mtfmor  pudendal  or  nerve  of  Soemmering ;  and  the 
nerve  itself  may  be  traced  as  fiff  as  the  popliteal  space. 

The  Oreftt  Soiatio  Vwwm  (Fig.  47,  i6)  is  the  lazgest  tronk  of 
the  Mcnl  plezos,  and  appeals  at  the  lower  border  of  the  pyri- 
foxnus  (or  occasionally  throng  its  fibres).  It  mns  midway 
between  the  tnberosity  of  the  ^■ftl»iwni  and  the  great  trochanter, 
and  disappears  beneaUi  the  hamstring  mnsdes.  Froperiy  speaking 
tiiis  nerve  gives  no  branches  in  this  re^on,  bat  frequently  the 
nerves  to  the  quadratus  and  hip-joint  are  derived  from  it  instead 
of  from  the  samd  plexus  itselfl 

The  Kerve  to  the  Obturator  Intemus  (Fig.  47,  5)  arisen 
from  the  upper  part  of  the  sacral  plexus,  and  leaves  the  pelvis 
below  the  pyriformis,  taking  the  same  course  as  the  pudic  vessels 
and  nerve  over  the  spine  of  the  ischium,  but  lying  to  their  outer 
aide.  As  it  winds  into  the  lesser  foramen  it  gives  a  branch  to  the 
superior  gemellus,  and  then  supplies  the  fibres  of  the  obturator 
within  the  pelvis. 

The  Nerve  to  the  duadratos  (Fig.  47)  arises  from  the  lower 
part  of  the  sacral  plexus,  and  passes  beneath  the  obturator 
intemus  tendon  to  the  quadratus  and  inferior  gemellus.  It  lies 
against  the  back  of  the  hip-joint,  to  which  it  gives  a  branch. 

The  Pudic  JSlerve  (Fig.  47,  7)  is  seen  lying  on  the  spine  of 
the  ischium  internal  to  the  pudic  artery.  If  the  inferior  haemor- 
rhoidal  nerve  should  happen  to  arise  separately  from  the  sacral 
plexus,  it  will  be  found  accompanying  the  pudic  in  this  position. 

The  dissection  of  the  popliteal  space  should  be  made  before  the 
akin  on  the  back  of  the  upper  part  of  the  thigh  is  removed,  so 
that  the  relations  of  the  parts  in  the  ham  may  be  undisturbed. 

The  Popliteal  Space. 
£A  vertical  incision  is  to  be  made  in  the  middle  line  of  the  limb 
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at  the  back  of  the  knee,  extending  for  six  inches  above  and  the 
aame  distance  below  the  joint.  A  transverse  incision  at  each  end 
of  this  will  allow  the  skin  ta  be  fully  reflected.  A  few  branches 
of  the  small  sciatic  nerve  may  be  found  in  the  superficial  fascia, 
which  is  to  be  removed  in  order  to  expose  the  deep  fascia.] 

Beep  or  Popliteal  Fascia. — This  is  continuous  with  the 
fascia  lata^  and  stretches  across  the  popliteal  space  to  protect  the 
yessels  and  nerves  beneath.  When  the  limb  is  extended  it  is 
tightly  stretched,  but  is  at  once  relaxed  on  bending  the  knee. 

The  fascia  being  removed,  the  hollow  of  the  ham  will  h% 
brought  into  view  filled  with  loose  fat,  which  is  to  be  removed  to 
expose  the  popliteal  vessels  and  nerves.  Imbedded  in  the  fat  of 
the  popliteal  space  are  some  lymphatic  glands,  and  it  may  be  noted 
that  there  are  no  glands  in  the  limb  below  this  point.  The 
boundaries  of  the  space  are  to  be  carefully  cleaned,  care  being 
taken,  at  the  lower  part,  of  two  small  nerves  and  a  vein  which 
ran  on  the  back  of  the  leg. 

The  Popliteal  Space  (Fig.  45,  ii)  is  a  lozenge-shaped  cavity 
at  the  back  of  the  knee,  which  in  the  dissected  state  extends  for 
some  distance  above  and  l)elow  the  joint  Its  upper  part  is 
bonnded  externally  by  the  tendon  of  the  biceps ;  internally  by 
the  tendons  of  the  semi-tendinosus  and  semi-membmnosus  muscles. 
Its  lower  part  has  one  of  the  fleshy  heads  of  the  gastrocnemius 
muscle  on  each  side,  and  on  the  outer  side  there  is,  in  addition,  the 
small  plantaris  muscle. 

The  floor  of  the  space  is  formed  at  the  uj)per  part  by  that  portion 
of  the  back  of  the  femur  which  is  between  the  divisions  of  the 
linea  aspera ;  next  by  the  posterior  ligament  of  the  knee-joint ; 
and  at  the  lower  part  by  the  popliteus  muscle  and  the  fascia 
covering  it  These  last  can  only  be  felt  between  the  heads  of  the 
gastrocnemius,  but  if  the  inner  head  of  that  muscle  be  divided 
near  its  origin  and  turned  down,  the  popliteus  will  be  sufficiently 
displayed. 

The  Internal  Popliteal  Nerve  (Fig.  48,  7)  is  the  most 
superficial  of  the  important  structures  in  the  ham.  It  is  one  of 
the  divisions  of  the  great  sciatic  nerve,  and  passes  with  a  very 
slight  degree  of  obliquity  from  the  outer  to  the  inner  side  of  the 
ham,  extending  through  the  whole  length  of  the  space  and  disap- 
pearing beneath  the  gastrocnemius  muscle.    It  thus  crosses  from 
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the  outer  to  the  inner  lide  of  the  poplitMl  uteif,  whkli  it  Bcean- 
panies  to  the  lower  border  of  the  pqpliteu  miuiJa.  Iti  brmolue 
are  (1)  artienlar  which  Ixitb  pierce  the  poateiior  nu&ce  of  the 
knee-joint  and  aeaxaipuij  the  inferior  internal  arliealaz  aiteiy ; 
(S)  niujMiIar  to  the  gaatrocnemiD^  lolen^  plantarit,  and  popliteos ; 
«Di{S}  iha  tceUnuUtifili*nouMntrM  or  ratMu  comnumieaiu  tSnaiit, 
which  liea  in  the  groore  between  the  head*  of  the  gastrociumins 
(BometimeB  beneath  a  few  of  Ita  flbrea)  and  will  be  Inoed  in  the 
dissection  of  the  bade  of  the  le^ 
TheExtamal  FopUtMaVsrve  (E^  46, 8),  the  other  diviaian 
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of  tbe  great  m 
under  cover  of  the  bicepe  at 
the  npper  port  of  the  ^aee, 
but  becomes  vimHe  close  to  its 
tendon  near  the  head  of  the 
fibula.  It  gives  a  commnni- 
cating  bnmch  (ramv*  oMninu- 
nicatuperorui  vdjUmlanM)  down 
the  back  of  the  leg  to  join  the 
e!Ll«mal  saphenous  nerve. 

Fig.  48.— Deep  diraectiDn  of  tlie 
poplitemi  mace  (from  HincUeld 
and  LcTcilU). 

1.  Adductor DUig;nui. 

2.  VastuB  ertCTiiut. 

3.  Popliteal  Tcin. 

4.  Great  sciatic  oerrc. 

5.  Popliteal  artery. 

6.  Short  hi^d  of  bioaps. 

7.  Inlcraal  pop1it«il  norre. 

8.  Eitornol  popliteal  nen-o. 

10.  Long  head  ot  bleep*  (cut). 

11.  Superior      iiilema]      aiticular 

12.  Outer  bead  of  ^aitrocnciniiu. 

]  3.  Tendon  of  aenu-mcmbniDosni. 
H.  Communicans  peronei  nerve. 
15.  Inner  head  of  ^Mtrocneniiiis. 


i.  Gnstrociicmiua. 
le.  I'opliteua. 

20.  Exh'mul   uphenDiu  ^ 

21.  Tendon  of  pluUiu. 
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Tlie  Popliteal  Artery  (Fig.  48,  5)  is  the  continuation  of  the 
femoral  artery,  and  extends  from  the  opening  in  the  adductor 
magnus  to  the  lower  border  of  the  poplitcus  muscle,  where  it 
divides  into  anterior  and  posterior  tibials.  It  lies  at  the  bottom 
of  the  popliteal  space,  resting  upon  the  back  of  the  femur,  the 
posterior  ligament  of  the  knee,  and  the  poplitcus  muscle,  and  has 
a  direction  from  the  inner  side  of  the  femur  to  the  middle  of  the 
leg.  Its  vein  lies  superficially  in  its  whole  course,  but  first  to  its 
outer  side  and  afterwards  to  its  inner  side,  whilst  the  internal 
popliteal  nerve  is  still  more  superficial,  and  also  crosses  the  artery 
from  without  inwards.  The  commencement  of  the  i>opliteal 
artery  is  under  cover  of  the  semi-membranosiis,  the  middle  of  the 
vessel  is  in  the  hollow  of  the  ham,  uncovered  by  muscles,  and  its 
lower  part  is  beneath  the  gastrocnemius  and  plantaris  muscles.  A 
branch  of  the  obturator  nerve  may  occasionally  be  found  on  the 
upper  part  of  the  artery. 

The  Branches' (Fig.  48)  of  the  popliteal  artery  are  muscular 
(both  to  the  hamstrings  and  muscles  of  the  calf)  and  articular. 

1.  The  Superior  musctUar  branches  arise  from  the  upper  pait  of 
the  artery,  and  are  distributed  to  the  adjacent  hamstring  muscles. 

2.  The  Articular  branches  are  five  in  number,  viz.,  two  superior, 
two  inferior,  and  one  azygos. 

The  superior  arteries,  internal  and  external,  arise  just  above  the 
condyles  of  the  femur,  around  which  bone  they  wind  to  the  front 
of  the  knee-joint,  to  supply  it  and  to  anastomose  with  the  anas- 
tomotica  magna  and  the  descending  branch  of  the  profunda 
respectively.  The  inferior  articular  arteries  arise  on  the  poplitcus, 
and  do  not  correspond  on  the  two  sides  of  the  limb.  The  internal 
(the  lower  of  the  two)  winds  below  the  inner  tuberosity  of  the 
tibia  and  beneath  the  internal  lateral  ligament ;  the  external 
passes  altogether  above  the  head  of  the  fibula  but  beneath  the 
external  lateral  ligament,  to  the  front  of  the  joint.  The  azygos 
arises  about  the  middle  of  the  artery  and  pierces  the  posterior 
ligament  to  join  the  other  branches. 

3.  The  Inferior  musctUar  branches  (sural)  are  distributed  to  the 
muscles  of  tilie  calt 

Surgery. — The  popliteal  artery  may  be  readily  compressed  by 
the  hand  or  a  tourniquet  The  operation  of  tying  the  popliteal 
artery  for  aneurism  is  never  performed,  but  it  might  be  nece%«QX^ 
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to  reiicli  the  vesecl  if  wounded  ;  in  which  case  an  incision  to  iLe 
inner  aide  of  the  apace  would  enaLle  tlie  operator  to  reach  the 
middle  of  tlie  artery  witliout  injury  to  the  nervea. 

The  Popliteal  Vein  (Fig.  48,  3),  is  formed  by  the  Junction  of 
the  anterior  and  posterior  tibial  veina  at  the  lower  border  of  the 
popliteua.  Tlie  vein  lies  superficially  to  the  artery,  and  to  its 
inner  aide  at  the  lower  port  of  the  apace,  but  crosses  to  the  outer 
side  above.  It  receirea  branches  correspondinK  to  those  of  II10 
artery,  and  at  a  rnriabie  poiut,  the  external  eaphena  win,  whicb 
lies  on  the  back  of  the  leg  between  the  heoda  of  the  gastroDncmitu, 
opens  isio  it. 

Some  lymphatic  ^MoAa  an  pliMd  doH  to  the  utoy, into' 
vhlch  lymphatio,  from  Qie  back  of  the  It^  diaduvge  tlumiBbM. 

TBI  Back  of  thb  TmsE. 

[The  skill  left  on  the  back  of  the  thigh  is  to  be  lemored,  and 

the  small  sciatic  nerve  traced  as  far  as  convenient,  after  which  the 

&acia  should  be  removed  and  the  hamstring  muscles,  with  the 

sciatic  nerve,  cleaned.] 

The  Hamatring  Koacles  (Figs.  45  and  47)  arc  three  in 
nnmbet,  viz.,  the  biceps  on  the  outer  side,  and  the  semi-tendinoaos 
and  semi-membranosus  on  the  inner  side.  The  biceps  and  semi- 
tendinosna,  which  arise  in  common,  are  auperficial  to  the  semi- 
membranosus near  the  tuber  iscbii,  and  the  semi-tendinosiu 
maintains  this  relation  to  the  semi-membranosua  thronghoat. 
The  short  head  of  the  biceps  will  be  found  on  the  ontet  aide  of 
the  lower  part  of  the  femur. 

The  Bioepa  (Fig.  47,  19)  or  outer  hamstring  antes  by  ita  long 
head  fiom  the  anterior  or  lower  of  the  two  surfaces  on  the  tnbet 
iachii,  in  common  with  the  semi-tendinosns.  It  crosses  the  great 
sciatic  nerve,  and  by  diverging  from  the  semi-tendinosos  in  the 
middle  of  the  thigh,  forms  the  outer  boundary  of  the  popliteal 
space.  The  short  head  (20),  which  is  fleshy,  arisei  from  the  outer 
side  of  the  linea  aspera,  as  high  as  the  insertion  of  tiie  gluteus 
maximus,  and  from  its  outer  division  to  within  two  inches  of  the 
condyle,  and  the  two  heads  having  unit«d  opposite  the  lower  end 
of  the  femur,  the  muscle  is  inurUd  into  tlie  ontet  ude  of  the  head 
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of  the  fibula.  The  tendon  splits  to  enclose  the  long  external 
lateral  ligament,  and  one  portion  of  it  therefore  intervenes  between 
the  long  and  the  short  external  lateral  ligaments  of  the  knee- 
joint. 

The  Semi-tendinosuB  (Fig.  47,  19),  arises  by  fleshy  fibres  in 
common  with  the  tendinous  origin  of  the  biceps,  from  the  anterior 
of  the  two  surfaces  on  the  back  of  the  tuber  ischii.  It  forms  one 
of  the  inner  boundaries  of  the  popliteal  space,  and  ends  in  a  long 
slender  tendon,  which  lies  on  the  semi-membranosus  and  passes 
beyond  it  to  be  inserted  into  the  anterior  or  inner  side  of  the  tibia 
below  the  inner  tuberosity,  lying  beneath  the  tendon  of  the  sar- 
torius  and  below  that  of  the  gracilis.  Its  fibres  are  crossed  by  a 
tendinous  intersection. 

The  8emi-membrano8U8  (Fig.  47,  21),  though  one  of  (the 
internal  hamstrings,  is  external  to  the  biceps  at  its  origin.  It 
arues  by  a  strong  tendon  from  the  posterior  or  upper  surface  on 
the  tuber  ischii,  and,  passing  beneath  the  origins  of  the  Inceps  and 
semi-tendinosus,  spreads  into  a  broad  tendon  from  which  the 
muscular  fibres  arise  to  form  a  thick  belly.  It  is  inserted  by  a 
strong  tendon,  which  passes  horizontally  beneath  the  internal 
lateral  ligament  of  the  knee  to  the  groove  in  the  side  of  the  inner 
tuberosity  of  the  tibia,  and  gives  olf  t^vo  expansions,  one  to  form 
the  posterior  ligament  of  the  knee-joint,  and  the  other  to  cover  the 
popliteus  muscle. 

The  hamstring  muscles  flex  the  leg  upon  the  thigh,  and  then 
extend  the  thigh  upon  the  pehis,  as  in  walking  or  running ;  their 
most  important  action,  however,  is  when  the  leg  is  their  fixed 
point,  and  they  then  prevent  the  pelvis  and  trunk  from  falling 
forward,  and  thus  maintain  the  erect  posture  of  the  body.  ^Vhen, 
taking  the  pelvis  as  their  fixed  point,  they  act  upon  the  leg  or 
(the  knee  being  fixed)  upon  the  thigh,  their  x>ower  is  applied  to  a 
lever  of  the  third  order ;  when  taking  their  fixed  point  below 
they  act  upon  the  pelvis,  their  power  is  applied  to  a  lever  of  the 
first  order.    The  hamstrings  are  supplied  by  the  great  sciatic  nerve. 

The  Great  Sciatic  Nerve  (Fig.  47,  16)  is  continued  from  the 
buttock  and,  after  leaving  the  quadratus  fcmoris,  lies  on  the  pos- 
terior surface  of  the  adductor  magnus  and  passes  beneath  the 
biceps.    At  a  variable  point,  but  generally  about  the  middle  of 
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the  tl)^  ibe  nen*  iivUm  lUo,  Ibi 
poplitMl  traaka  <riuah  hsra  tolB«ltMdr 

the  aem  in  thi*  part  of  tta  ooone. 
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Beneath  the  Bciatic  nerre  will  be  seen  the  posterioraurfiKe  of 
tho  adductor  magnua,  and  piercing  it  at  varioua  points  are  the 
terminationB  of  the  perforating  arteritt  ftoia  the  prafimda,  which 


Fig.  JS. — Section  of  ths  right  thigh  at  tbe  apex  of  Scarpa'!  triangle  (drawn 
by  G.  E.  L.  Paarae). 

1.  ProfUikla  veeaela.  12.  Doep  obturator  nirre. 

2.  Adductor  longus.  13.  £.'<tenial  circumflex  Tanela. 

3.  Femoral  toswIs.  14.  Adductor  magnui. 

4.  Superficial  obtuiatot  nerra.  IS.  Teoaor  Taginio  femoiia. 
6.  SartonuB.  16.  Somi-mcmbrauomi. 

6.  Gracilii.  17.  Va»tus  intemus  nnd  crurem. 

7.  Bxtcmal  outanooua  nerro-  IS.  Bcmi-teadinoAufl. 

8.  Pcctincui.  19.   Putus  eitemus. 

5.  Bcctua  femoiii.  W.  Soiall  aciiitic  nerro. 

10.  Adductor  breria.  21.  Bicepa  femoris. 

11.  Aetetior  crural  nsTTo.  22.  Great  adatic  nem. 
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are  now  seen  to  supply  the  hamstring  muscles  (u.  p.  108).  The 
termination  of  the  internal  circumflex  artery,  between  the  quad- 
latOB  and  adductor  magnus  can  now  also  be  more  fully  traced  out. 

[Before  the  subject  is  re-turned,  the  gluteus  minimus,  pyri- 
formisy  and  obturator  intemus  should  be  turned  aside  and  the 
back  of  the  hip-joint  dissected,  but  the  joint  itself  should  not  be 
opened.  When  the  subject  is  replaced  on  its  back,  the  front  of 
the  joint  is  also  to  be  dissected  by  removing  the  psoas  and  iliacus 
and  the  remains  of  the  pectineus,  after  which  it  may  be  opened 
and  the  limb  removed.] 

The  Hip-Joint  is  the  best  example  in  the  body  of  enarthrosis 
or  ball-and-socket  joint,  and  of  necessity  has  a  capsular  ligament 
besides  other  internal  ligaments. 

The  hip-joint  has  in  front  the  united  psoas  and  iliacu.s  muscles 
and  the  femoral  vessels ;  heldiid,  the  pyriformis,  obturator  intemus, 
and  gemelli  muscles,  with  the  sciatic  nerves  and  vessels  lying 
upon  them  ;  above  are  the  gluteus  mediiis  and  gluteus  luininius, 
and  below  the  tendon  of  the  obturator  extemus.  The  liip-joint 
admits  of  the  movements  of  flexion,  extension,  abduction  and  ad- 
duction, rotation  and  circumduction.  Flexion  is  performed  by  the 
psoas  and  iliacus,  and  indirectly  by  the  rectus  femoris  :  extension 
by  the  gluteus  maximus,  and  indirectly  by  the  hamstrings.  TliG 
femur  is  adducted  by  the  adductor  muscles  and  pectineus,  which  at 
the  same  time  rotate  the  bone  outwards ;  it  is  nblncted  by  the 
gluteus  medius,  minimus,  and  tensor  vagina)  femoii^.  Rotation 
otUwards  is  due  to  the  gluteus  maximus,  psoas,  iliacus,  pyrifonnis 
and  obturator  muscles  ;  rotation  inwards  to  the  gluteus  nunimus 
and  tensor  vaginas  femoris. 

The  Capsular  Lig^ament  (Fig.  51,  8)  when  seen  from  behind, 
will  be  found  to  be  attached  to  the  margin  of  the  acetabuhuu, 
but  to  reach  only  about  halfway  down  the  jwsterior  surface  of  the 
neck  of  the  femur,  the  point  to  which  it  reaches  varying!  in  dif- 
ferent subjects.  In  front,  the  capsule  extends  from  the  margin 
of  the  acetabulum  to  the  anterior  inter-trochanteric  line,  and  is 
strengthened  by  an  oblique  band  of  fibres  extending  from  the 
anterior  inferior  spinous  process  to  the  lesser  trochanter,  to  which 
the  name  ilio-femoTai  ligament  has  been  given  (Fig.  36).    The 
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inferior  nttaiJiraent  of  the  ilio-fi'iiioral  lij^ament  is,  by  two  divei^ 
gent  Blips,  into  tho  upper  and  tower  extremitieH  of  the  antiirior 
intei-tmduinterie  line,  tbna  forming  what  Profeitsoc  Bigelow  has 
called  the  Y-Iigameut  (Fig.  SO).  The  inner  slip  limits  especially 
eitenaion  imd  the  outer  slip  everaioa  of  the  femur,  and  both  have 
an  important  inlliience  on  the  production  of  the  several  forms  of 
dialocatiun  of  the  head  of  the  femur.    A  bni^sa  intervcnea  between 

Fig.  BO.  _  _ 


the  tendon  of  the  psoas  and  the  front  of  the  hip-joint,  which 
occasionally  communicates  with  the  xynoyial  cavil^  through  the 
capsular  ligament. 

It  ehoiild  be  noticed  that  the  posterior  part  of  the  capsnlar 
ligament  ia  pnt  on  the  stretch  in  adduction  of  the  limb,  and  being 
thin,  is  always  t«rn  in  dislocation  of  the  head  of  the  femur  back- 
warda.  The  anterior  part  ia  put  on  the  stretch  in  abduction  of 
the  ihigh,  and  the  ilio- femoral  band  serves  both  to  check  extreme 
abduction  and  to  prevent  the  head  storting  from  the  cotyloid 
cavity,  hence  the  rarity  of  dislocation  forwards, 

The  capsular  ligament  having  been  divided,  the  thigh  will  be 
seen  t<^be  held  hj  the  ao-called  liijamentum  Uret,  which  will  be 
brought  into  view  by  abducting  and  everting  the  limb.  In  doii^ 
this  a  sqiieakiug  noise  will  probably  be  heard,  which  is  due  to 
the  sudden  separation  of  the  moist  articular  surfaces  of  the  femur 

Tig,  CO.— The  iHo-fmnonil  or  T-ligament  of  Bigelow  (IMin  Brjvnt). 
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and  pelvis,  which  are  covered  with  cartilage.    The  intcr-tirticular 
ligameot  (teres)  being  dividtd,  the  limb  can  be  removed. 

The  tirtgU  n/novial  membrane  of  tbc  joint  will  be  seen  to  be 
reflected  over  the  inner  aurfucc  of  tie  capsular  ligament  on  to  the 

Fig.  51. 


neck  of  the  femur,  and  to  be  jwoIongiHl  over  the  ligameuttiin  teres 
U>  the  bottom  of  the  acetabulum,  whii:h  it  lincA.  In  the  bottom 
of  the  cavity  it  is  loosely  foldiil  over  some  fiit,  and  is  of  a  darker 
colour  than  clscvhcre,  and  lias  been  teruicd  incorrectly  the 
Haversian  gland. 

The  Ligameutum  Teres  (Fig.  51,  7)  h  nut  round,  but  pris- 
matic or  (iattcned.  It  is  attached  to  the  lower  part  of  the  non- 
articular  portion  of  the  acetabulivm,  nnd  to  llie  ]>it  in  the  head  of 


Fig.  £1. — Ufimenta  of  the  pelvu 


p-Joint  (from  'Wilson). 
Inid  ligament. 
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the  temm.  ^Hiii  Ugunffli^  thongh 
it  would  u^  in  jmventiiig  tixa- 
late  duloeation,  pntlealailr  'o*^ 
midi,  hM  bnt  little  effect  apon  . 
the  moremeuti  of  tlie  joint,  ainee 
it  haa  been  ihown  concInwYely  Otat 
it  iM  ailf  put  npcm  tJie  ibetdi  dni- 
ing  lotntunt  ontmrdt  and  flezioii 
of  tho  thigh. 

The  Ootyloid  lAgammt  (Fig; 
61,  6}  is  a  fibro-caitilBgiiioiiB  ring, 
*  thinner  at  its  fiee-edge  than  at  the 
point  of  attachment^  which  ia  fixed 
to  the  brim  of  the  cotjfloid  cavity 
and  seiTca  to  deepen  it,  fitting 
doeely  hIbo  agsinat  the  head  of  the 
fcmni.  That  part  of  it  which  ia 
earned  acioK  the  notch  on  the 
inner  ride  of  the  infir^rin  of  the 
acetabulum  is  ciUcd  the  Iransrtrte 
ligament,  niid  hcncnth  it  the  oiticii- 
lar  vessels  pass  to  the  interior  of 
the  joint. 

The  Back  of  the  Leg. 
[A  verticiil  incision  through  the 
centre  of  the  remaining  portion  uf 
Bkin  on  the  bnck  of  the  leg,  joined 
by  a  short  tToiiEveree  cut  at  the  he>-l, 
will  iiermit  the  reflection  of  the  skin 
to  each  side.] 


Fig.  €2.— Snperficlnl  ne 
of  the  leg  (from 
Unmt). 
Internal  pap1il«n1  nei 
Eiternnl  popliteul  ne 
Intwnal  saphenous  n 


. .  Internal  laphenoi 

8,  EitemHl  wphsno 

9.  Porterior  tibial  ni 


THE  OAfiTROCNEUIUS. 


129 


The  Kztemal  Saphanoua  Nerre  (Fig.  62,  8)  (comTnnnicanB 
tibialis)  trill  be  found  piercing  the  deep  fascia  of  the  leg  abont 
ludf-wa]r  down  the  limb,  to  join  the  eommunkam  fibutarit  (4) 
which  becomes  cutaneous  about  the  same  level.  The  nerve  thus 
formed  rana  along  the  outer  Bide  of  the  tendo  Achillis,  to  pass 
behind  the  external  malleolus  to  the  outer  side  of  the  foot. 

A  branch  or  two  of  the  internal  taphenotu  nerve  {7)  may  be 
fooad  on  the  inner  side  of  the  back  of  the  leg. 

The  Sxtemal  Saphena  Vein  (Fig.  52,  6)  appears  behind  the 
external  malleolus  close  to  the  saphenous  nerve,  and  running  up 
the  centre  of  the  leg,  pierces   the  deep  j..     ,, 

tucia  at  the  point  where  the  communicans 
tibialis  nerve  emerges  ;  it  has  been  already 
traced  to  the  poplite.'U  vein.  The  saphena 
vein  not  unfrequently  runs  superficially  to 
the  upper  part  of  the  ]K»pUteal  space  before 
it  joins  the  popliteal  vein. 

[The  deep  fascia  of  the  leg,  which  is 
continuous  with  that  of  the  thigh,  is  to  be 
reatOTed,  except  near  the  internal  malleo- 
lus, where  the  internal  annular  ligament 
is  to  be  preserved.  The  muscles  of  the 
calf  are  tnen  to  be  dis-sected,  being  put 
on  the  stretch  by  supporting  the  knee  and 
drawing  the  toes  towards  the  front  of  tlie 
!■«■) 

The  GFaatracnemins  (Fig.  Ei3,  4),  the 
Boperficial  muscle  of  the  calf,  has  a  double- 
headed  oriffin  from  the  back  of  the  femur 
immediately  above  the  condyles.  A 
bursa     sometimes     communicating    with 

Pig.  G3.— SoperBdiJ  moiclea  of  the  back  of  the 
1^  (from  VUmou). 

1.  Teadanafbicepa. 

2.  Tnidons  of  inuer  hanutriiiE'. 

3.  Poplitolip 


S,  6.  Bolnu. 

S.  Tendo  Aehillis. 

7.  TnbeniBtf  of  ot  oLni. 

8.  Tendona  of  the  peroncui  laogat  and  brevii. 

9.  Tendons   ot  the  tibialii.  poaticiu  and  flexor 

hafu  digitonn. 
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the  knee-joint  lies  between  the  inner  head  and  the  tendon  of 
the  8emi-membxano0n&  The  two  heads  aie  the  lower  hoand- 
aries  of  the  popliteal  space,  and  nnite  to  form  one  large 
muscle^  the  fibres  of  which  end  about  the  middle  of  the  leg  in  a 
broad  tendon,  which  contracts  near  the  heel  into  the  thick  rounded 
tendo  AchiUit  (6).  This,  which  is  the  common  insertion  of  the 
gastrocnemius  and  the  subjacent  soleus,  expands  again  sliglhtlj, 
to  be  ifuarUd  into  the  lower  part  of  the  posterior  surface  of  the 
calcaneum,  a  bursa  intervening  between  it  and  the  upper  part  of 
the  same  bone. 

[The  remaining  head  of  the  gastrocnemius  being  carefully 
divided  near  its  ori^,  and  the  muscle  turned  down  as  far  as 
possible,  the  plantans  and  soleus  with  the  popliteus  covered  by 
Its  fascia  will  oe  brought  into  view.] 

The  Plantaris  (Fig.  48,  ii)  arises  from  above  the  external  con- 
dyle of  the  femur  and  from  the  line  leading  to  it,  and  the  muscle 
lies  internal  to  the  outer  head  of  the  gastrocnemius.  Its  fleshy 
fibres  are  about  three  inches  long,  but  its  tendon  is  the  longest  in 
the  body  and  is  very  slender.  It  is  placed  between  the  gastroc- 
nemius and  soleus,  and  crosses  obliquely  so  as  to  get  to  the  inner 
side  of  the  tendo  Acliillis,  by  the  side  of  or  in  common  with 
which  it  is  inserted  into  the  os  calcis.  It  is  analogous  to  the 
palmaris  longus  of  the  upper  extremity. 

The  Boleua  (Fig.  53,  5)  is  tendinous  on  its  surface,  to  allow 
the  corresponding  tendinous  expansion  on  tlie  under  surface  of 
the  gastrocnemius  to  move  freely  upon  it,  and  between  the  two 
is  a  quantity  of  loose  areolar  tissue.  It  arises  from  the  oblique 
line  of  the  tibia  and  from  the  inner  border  of  the  tibia  in  its 
middle  third ;  also  from  the  posterior  surface  of  the  head  and 
upper  third  of  tlie  fibula,  and  from  a  deep  tendon  which  arches 
over  the  tibial  vessels  and  nerve.  The  fibres  end  in  a  broad  ten- 
don, which  joins  that  of  the  gastrocnemius  in  the  lower  third  of 
the  leg  to  form  the  tendo  Achillis,  the  insertion  of  which  has  been 
seen.  The  muscular  fibres  are  inserted  into  the  deep  surface  of 
the  tendon  to  within  two  inches  of  tlie  heeL 

By  dividing  the  fibres  of  the  soleus  vertically  and  with  care,  a 
tendinous  expansion  on  the  deep  surface  of  the  muscle  will  be 
brought  into  view,  which  stretches  across  the  posterior  tibial  vea- 
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eels  and  nerve,  and  protects  them  from  pressure  during  the  move- 
ments of  the  limb.  This  deep  tendon  is  an  important  guide  in 
the  operation  of  tying  the  posterior  tibial  artery,  and  must  be 
divided  to  reach  it. 

The  muscles  of  the  calf  extend  the  foot,  t.e.,  point  the  toes,  the 
gastrocnemius  in  addition  flexing  tlic  leg  upon  the  thigh ;  or, 
when  taking  their  fixed  point  below,  they  fix  the  leg  uix)n  the 
foot,  the  gastrocnemius  also  steadying  the  tliigh.  They  are 
supplied  by  the  internal  popliteal  ner\'e. 

The  form  of  club-foot  known  as  'tiilipes  equinus'  is  due  in 
part  to  contraction  of  the  muscles  of  the  calf,  and  division  of  the 
tendo  Achillis  is  practised  for  its  relief. 

[The  plantaris  is  to  be  divided  and  the  soleus  cut  near  its 
attachments  to  the  tibia  and  fibula,  when  it  and  the  gastrocnemius 
are  to  l)e  turned  down  and  the  bursa  between  the  tendon  and  the 
06  calcis  notice<l.  The  posterior  tibial  vessels  and  nerve,  partially 
covered  bv  the  deep  layer  of  fascia,  will  now  be  exposed,  and 
beneath  them  the  deep  muscles  of  the  leg,  ^ntll  the  popliteua 
coreied  by  its  fascia  above.] 

The  Popliteus  (Fig.  54,  6)  is  covered  by  a  strong  fascia  which 
is  derived  from  the  tendon  of  the  semi-inembranosus,  upon  which 
the  lower  part  of  the  j^opliteal  vessels  and  nerve  rests.  This  must 
be  remoyed  to  expose  the  oblitj^ue  fibres  of  the  muscle,  and  an 
incision  must  be  made  through  the  coverings  of  the  knee  imme- 
diately  in  front  of  the  external  lateral  ligament  to  see  its  tendinous 
origin*  The  popliteus  arises  from  within  the  general  capstde  of 
the  knee  (though  outside  the  synovial  cavity)  by  a  round  tendon, 
which  is  fixed  to  a  distinct  pit  on  the  outer  side  of  the  external 
condyle,  below  and  a  little  in  front  of  the  tubercle  for  the  attach- 
ment of  the  external  lateral  ligament  The  tendon  passes  through 
a  groove  in  the  bone  and  beneath  the  external  lateral  ligament, 
and  after  quitting  the  joint  the  fleshy  fibres  are  developed,  which 
are  inserted  into  nearly  the  whole  of  the  triangular  surface  on  the 
back  of  the  upper  part  of  the  tibia  above  the  oblique  line. 

The  popliteus  is  a  flexor  of  the  leg  upon  the  thigh,  and  has  a 
tendency  to  rotate  the  tibia  inwards,  which  is  checked  by  the 
■mngement  of  the  crucial  ligaments  within  the  knee.  When 
thete  ligaments  aze  destroyed  or  relaxed  in  disease^  very  con- 

1L^ 
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nderaHe  rotation  of  the  tibia  takes  place.     The  poplitens  is 
mpplied  by  a  branch  of  the  internal  popliteal  nezre. 

[The  incomplete  intennnBcalar  layer  of  fascia  of  the  1^  being 
remoyedy  the  posterior  tibial  vessels  and  nerve  are  to  be  deaned^ 
when  the  subjacent  muedes  will  be  found  in  the  following 
positions: — ^flexor  longns  dimtonun  most  intemallyy  tibialis 
]X)sticus  in  the  middle,  and  nezor  longns  poUids  to  the  outer 
side.] 

The  Slezor  Longns  Bigitomm  (Fig.  54^  7)  ansa  from  the 
posterior  suiface  of  the  tibia  bdow  the  oblique  line  and  internal 
to  the  attachment  of  the  tibialis  posticus  (from  which  it  is 
separated  by  an  indistinct  vertical  ridge,  and  an  intennuscular 
septum  attached  to  it),  the  lower  fibres  of  the  musde  readiing  to 
within  three  inches  of  the  lower  end  of  the  tibia.  It  ends  in  a 
single  tendon,  which  lies  to  the  outer  side  of  that  of  the  tibislis 
posticus  at  the  ankle,  and  passes  through  a  separate  divusion  of 
the  internal  aunular  ligament  to  the  sole  of  the  foot 

The  Tibialis  Posticus  (Fig.  54,  8)  is  the  only  one  of  the  deep 
muscles  which  is  attached  to  both  bones  of  the  leg,  between  which 
it  therefore  lies,  its  tendinous  surface  forniing  septa  between 
it  and  the  adjacent  muscles.  It  arises  from  the  posterior  surface 
of  the  tibia,  below  the  oblit|ue  line  and  external  to  the  flexor 
longus  digitorum,  to  within  ttv^o  inches  of  the  ankle  ;  from  nearly 
the  whole  length  of  the  interosseous  membrane ;  and  from  the 
whole  of  the  internal  surface  of  the  fibula  immediately  behind  the 
interosseous  line,*  as  well  as  from  the  intermuscular  septa  on 
each  side,  which  are  continuous  ^dth  the  aponeurosis  over  it. 
The  muscle  is  overlapped  by  tlie  flexor  digitorum,  and  between 
the  tibial  and  fibular  origins  the  anterior  tibial  vessels  pass.  The 
fibres  end  in  a  single  broad  tendon,  which  passes  beneath  and 
then  to  the  inner  side  of  that  of  the  flexor  digitorum  at  the  ankle, 
running  through  a  groove  at  the  back  of  the  internal  malleolus 

*  The  internal  surface  here  spoken  of  is  not  the  surface  called  internal  by 
Cloquet.  Cniveilhier,  Quain,  and  Holden,  which  includes  the  surface  in 
front  or  the  interosseous  line, — nor  that  considered  internal  by  Ward  and 
Gray,  which  extends  from  the  interosseous  line  to  the  posterior  border  of  the 
bono ;  but  is  tiie  surface  existing  only  in  the  middle  of  the  bone,  between 
the  interosseous  line  and  an  oblique  Une  which  cuts  it  off  from  the  posterior 
•ur&co.  The  fibula  may  be  best  considered  as  having  a  quadrilateral  ahait 
with  anterior,  external,  posterior,  and  internal  (partial)  simkcea. 
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and  in  the  tnoflt  internal  divtaiou  of  the 
nnnnlar  ligament  to  the  BoIe  of  the  foot, 
where  it  is  tcttaehed  to  the  tuberosity  of  the 
•caphoid  bone  and  gives  slips  to  all  the  other 
bonefl  of  the  tarsus,  except  the  astragalus. 

The  Tlaxor  Iiongiu  Follicia  (Fig.  54, 
g)  is  a  well-marked  bi-penniforui  muscle 
arinng  from  tlie  posterior  surface  of  the 
fibula  below  the  origin  of  the  soleus  to 
within  on  inch  of  the  ankle ;  and  ako 
from  the  intermnscular  septa  between  it 
and  the  peronei  muscles  on  the  outer  side 
of  the  bone,  and  the  tibialis  posticus  inter- 
nally'. The  muscle  ends  in  a  tendon  which 
lies  to  the  outer  side  of  the  posterior  tibial 
Teasels  and  nerve,  and,  passing  through  a 
Kpaiat«  division  of  the  annular  ligament, 
winds  to  the  sole  of  the  foot  through  on 
oblique  groove  at  the  back  of  the  astragalus 
and  another  below  the  lesser  process  of  the 
01  calcis. 

The  flexor  longus  pollicis  and  flexor 
digitomm  are  direct  fleiors  of  the  toes 
and  extensors  of  the  foot,  i.e.,  thej  point 
the  toes.  The  tibialis  posticus  is  also 
an  extensor  of  tlie  foot,  -which  it  tends 
to  draw  inwards.  The  three  muscles 
are  mpplied  by  the  posterior  tibial  nerve. 

Fie-  6i. — Deep  U;ct  of  miuclca  of  the  back  of  tlie  leg  (froin  Wilson). 


1.  Lovtr  ntreioitj  of  the  femur. 

2.  Ugamentmn    poaticuia    Wina- 

3.  Tendon  of   the   leoii-membni- 

4.  Inlomil  Utnal  ligament  of  tlie 

knee-joint. 

6.  Eztemal  Utersl  ligament. 
0.  Popliteal  muscle. 

7.  Fleior  longus  digitorum. 

8.  Tibisli*  pottico). 

9.  Flexor  longiu  pollicis. 


i.  Tendo  AchilUs  diTided  nMr  its 

insertion  iDto  the  oa  cilcii. 
i.  Tendona  of  the  tibiolia  poidcni 
'   '      r  losgiu  digitomm. 


about  to 


10. 


bniBBth  the  intemsl  anuuUr 
ligsment  of  the  ankle ;  the 
inlerna  between  the  latter 
tendon  sud  the  teudon  of  the 
flexor  lougus  pollicis  i*  for  the 
posterior   tibial    TG««la   and 
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8arge(r7.^-The  form  of  dob-foot  called  ^talipes  varus'  wliich 
causes  the  patient  to  walk  on  the  ontside  of  the  foot,  is  due  in 
part  to  the  contraction  of  the  tibialis  posticus  and  sometimes 
of  the  flexor  digitomm.  The  operation  of  dividing  these  tendons 
is  performed  immediately  above  the  internal  maUeoIns,  a  blunt- 
pointed  tenotomy  knife  being  need  after  the  first  indsion,  to  avoid 
all  danger  of  wounding  the  posterior  tibial  artery. 

The  Posterior  Tibial  Artory  (Fig.  56,  21)  is  the  direct 
continnation  of  the  popliteal  artery,  and  begins  at  the  point  of 
bifurcation  of  that  vessel,  which  is  usually  the  lower  border  of  the 
X)opliteus  muscle.  In  the  upper  part  of  its  course  the  posterior 
tibial  artery  lies  between  the  superficial  and  deep  muscles  of  the 
back  of  the  1^  but  below  the  origin  of  the  soleus  it  is  only  bound 
down  by  the  intermuscular  layer  of  fascia,  and  lies  by  the  side  of 
the  tendo  Achillis.  It  rests  upon  (in  the  position  for  dissection) 
the  tibialis  posticus  for  two-thkds  of  its  length,  but  then  upon  the 
flexor  digitorum ;  and  at  the  ankle  lies  upon  the  tibia  between 
the  tendons  of  the  flexor  digitorum  aud  flexor  longus  poUicis. 
The  vessel  aftei-wards  passes  through  a  divi&ion  of  the  annular 
ligament  to  the  interval  between  the  inner  malleolus  and  the  heel, 
where  it  divides  into  internal  and  external  plantar  arteries.  The 
posterior  tibial  nerve  has  a  close  relation  to  the  artery  throughout, 
lying  first  to  its  inner  side  and  then  crossing  to  its  outer  side,  in 
which  relation  it  continues  to  the  foot.  The  posterior  tibial  artery 
has  t>\'0  ven(B  comites,  which  join  those  of  the  anterior  tibial  aiicry 
to  form  the  popliteal  vein. 

Surgery  (Fig.  55.) — ^The  operation  of  tying  the  posterior  tibial 
artery  is  seldom  performed  except  on  the  dead  body,  but  the 
vessel  may  be  reached  in  three  parts  of  its  course.  Behind  the 
malleolus  the  artery  is  readily  exposed  by  a  semi-lunar  incision 
two  inches  long,  made  three-quarters  of  an  inch  behind  the  margin 
of  the  bone,  the  edge  of  the  knife  being  directed  towards  the  tibia 
so  as  to  divide  the  internal  aimular  ligament.  At  the  lower  jmrt 
of  the  leg  the  vessel  may  be  reached  by  a  vertical  incision  a  little 
to  the  inner  side  of  the  tendo  Achillis,  and  will  be  found  lying 
upon  the  flexor  digitonmi.  In  the  middle  of  the  leg  the  operation 
is  one  of  some  difficulty  and  somewhat  damages  the  dissection  if 
performed.  The  best  mode  of  proceeding  is  to  make  a  vertical 
incision  four  inches  long,  parallel  to,  and  half  an  inch  behind,  the 
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edge  of  the  tibia ;  the  gastrocnemius  slips  aside  and  the  soleus  is 
then  to  be  divided,  especial  care  being  taken  to  cut  through  the 
tendon  on  its  under  surface  but  to  go  no  deeper.  A  little  dis- 
section, close  beneath  this  tendon  and  towards  the  fibula,  will 
expose  the  posterior  tibial  artery  lying  upon  the  tibialis  posticus, 
with  the  posterior  tibial  nerve  to  its  outer  side. 

Fig.  55. 


The  Branches  (Fig.  56)  of  the  posterior  tiljial  artery  ore  (1) 
peroneal ;  (2)  muscular  branches  ;  (3)  nutritious  to  the  tibia  ;  (4) 
a  communicating  branch  ;  and  (5)  internal  calcanean. 

1.  The  Peroneal  (12),  always  of  consitlerable  size  and  sometimes 
larger  than  the  posterior  tibial,  comes  off  about  two  inches  below 
the  popliteus.  It  lies  first  between  the  tibialis  posticiis  and  flexor 
longus  pollicisy  but  afterwards  pierces  the  fibres  of  the  flexor 
pollicis  and  runs  close  to  the  fibula  to  iiciir  its  lower  end.  In  this 
part  of  its  course  it  gives  muscular  branches,  and  the  nutritious 
artery  to  the  fibula  which  runs/ro7?i  the  knee-joint.  It  then  gives 
a  good-sized  anterior  peroneal  branch  to  the  front  of  the  leg 
between  the  tibia  and  fibula  below  the  interosseous  membrane, 
which  will  be  afterwards  dissected  ;  and  a  comnmnicating  branch 


Pig.  65.— Inciiions  for  tying  the  posterior  tibial  artery  (from  Fergusson's 
«  Surgery'). 


to  jom  tint  bom  the  poitoioi 
tibuL  The  pemneel  tuteiy 
tnda  below  the  external  mel- 
leolua  bf  anutomotiiig  vith 
the  wi«n<»«i»f  and  plAutar 
Arteiiee. 

a.  Mvaatlar  branche*  an 
given  to  the  deep  moHlee  and 
■Iw  to  the  (olena. 

3.  ^e  HHlrititnit  arteij  to 
the  tibia  is  of  Uige  aiu,  and 
enten  the  fonunen  on  the  poa- 
tetior  ludkee  of  that  bone, 
hanag  a  direction  Jnm  the 
knee-joint 


fif.  56.— Dmp  dineotion  artheback 
ol  the  leg  (bom  UinclilbU  Mid 

LcrrilW). 

1.  Popliteal  artery, 
3.  Adductor  magnu*. 
6,  Superior      intertial       ulicular 

6.  Eitcmal  popliteal  ncire. 

7.  OMlrocnpniius  (cut), 

8.  Anterior  tibial  arten\ 

S.  Tendon  of  Mmi-membmnMiU. 

10.  PeroneuB  longua. 

11.  Sural  arteriei  and  aerrea. 

12.  Peroneal  arterj'. 

13.  iDlemal  popliteal  nerre. 

14.  Tibinlii  pnticui. 

15.  Portion  of  uleui. 
IS.  Peroneu)  breria, 

17.  Poplilem. 

18.  FI«or  lonRUS  poUicl.. 

19.  FoMarior  tibial  nfrre. 

20.  Colouicu]  branch   of   poaterior 

tibiul  ncrre. 

21.  Poaterior  fibiU  ulery. 

22.  Tendo  Achillia. 

23.  PiPior  longua  di^tomm. 

26.  Teoilon  of  tibialia  poatieuj. 

27.  FUnlar  ncrrei. 
29.  Plantar  arterica. 
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4.  A  CommuTiicating  branch  runs  traosveraely  immediately 
above  the  ankle  to  join  a  correspoDding  branch  of  the  peroneal 
art«ry, 

5.  The  Inttmal  Cakanam  is  a  branch  of  variable  size  and  naay 
tie  replaced  by  two  or  more  separate  arteries.  It  luisea  irum  the 
posterior  tibial  whilrt  faeaeath  the  internal  annular  ligament, 
which  it  pierces  to  supply  the  inner  aide  of  the  oh  calcia  with  the 
miudes  attache<l  to  it,  and  to  anastomose  with  the  other  arteries 
in  the  neiKhhourhood. 

The  Foaterior  Tibial  Nerve  (Fig.  66,19)  is  the  continuation 
of  the  internal  popliteal  trunk,  and  pafseswith  the  artery  beneath 
the  toleus  to  lie  on  the  deep  muscles  of  the  back  of  the  leg.  It  is 
placed  at  first  to  the  inner  ddu  of  the  posterior  tibial  artery,  but 
croeaee  that  vessel  in  the  upper  part,  and  lies  to  its  outer  side  at 
the  ankle  in  the  same  divi- 
sion of  the  annular  ligament.  Fi;.  57- 
The  nerve  divides  into  in- 
ternal and  external  plantar 
nerves  for  the  sole  of  the  foot, 
and  the  division  not  nnfrc- 
qnently  takes  place  above  the 
inner  malleolus,  in  which 
case  the  plantar  nerves  arc 
nanally  found  on  either  side 
of  the  artery. 

The  posterior  tibial  nerve 
gives    mtuatlar   blanches    to 

the  tibialis  posticus,  flexor  longus  digitoram,  and  flexor  longns 
pollids,  and  ■  eittaneovt  nerve  to  the  heel  (zo)  which  pierces  the 
fucia  to  tho  inner  side  of  the  tends  Achillis,  and  may  be  traced 
to  the  skin  of  the  sole  of  the  foot 

Farts  bahlnd  the  Znnar  Ualleolna  (Fig.  57].  Although 
tlie  sereial  parts  behind  the  internal  malleolus  arc  only  con- 

Fif.  <7i.—BeUtioiu  of  parts  behind  the  inner  miUeoliu  (from  Dinchfeld 
and  Leveiiy). 
1, 1.  nUsUs  pMtieiu.  4,  4.  Fltiot  lon|iu  di^toium. 

2.  Teado  Aelultii.  6.  Posterior  tibial  otlery. 

3.  mialii  antJcna.  8.  Potterior  tibial  nerve. 

Tha  tendon  of  the  Seior  longni  pollids  is  too  deepi;  placed  to  bo  shoira 
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tinnatioiu  of  thoM  which  hart  been  aliMdy  ditsected,  eipecial 
notice  iihoiJd  l>e  takes  of  tiunt  in  Hdt  put  of  t*ii"T  coune,  as 
their  relationa  ue  impoTtukt. 

A  poTtdou  of  tiie  ikin  <m  the  inner  lide  dt  the  heel  and  lole  of 
the  foot  ia  to  he  lefleeted  if  nrrnnimj.  m  aa  to  expoae  the  whole 
breadth  of  the  intemal  ninmlaT  ligament,  which  abetchea  ^m  the 
inner  malleolns  to  ibe  on  calda  and  givea  origin  hj  ita  lower 
border  to  one  head  of  the  abductor  poUida. 

The  diviaionB  in  the  ■TiTmUr  ligament  are  four  in  number,  and 
ore  occupied  as  Ibllowe,  begitming  from  the  tibia.  In  the  fint 
diTirion  ia  the  dbiaUa  poaticuB ;  in  the  second  the  tendon  of  the 
flexor   longns    digitomm  ; 


Fig.M. 


the  tliird  the  poat«riar  tibial 
veneli  and  nerre,  thon^  thia 
nerve  ia  genendlf  divided  ; 
and  in  the  fourth  the  tendon 
of  the  flexor  longus  pollicis,* 
but  this  last  lies  so  deeply  in 
order  to  pass  in  the  grooves  in 
the  astm^oluB  iinil  oa  <^alci3 
that  it  is  not  readily  seen  from 
the  side.  Eacli  of  the  tendoni 
is  lubricated  by  a  distinct 
pynovial  membrane. 

The  Sole  op  the  Foot. 
[The  foot  being  raised  ou  a 
block  so  that  [the  sole  may  bo 
fully  expose^!,  an  incision  is  to  be  mmle  down  its  centre  from  the 

*  ArliJIeial  Mtmory  ;  (for  vtuch  the  author  is  indebted  to  a  St.  Gconc*! 
HoepituI  iludcnt),  Timotlij-  Doca  Vex  All  Very  Kervoiu  Pupils  (tibialis, 
(ligitonun,  vein,  arterj-,  vein,  nerre,  pollicii). 

Fig.  i}8.— Section  of  thp  rlElit  ankle  (drawn  by  G.  E.  L.  Peanc). 

1.  Extensor  longuR  digitoriim  and        7.  Tibialis  nnticus. 

peroneuM  tcrtins.  8.  Tmdo  Athillii. 

2.  PeroinmuB  lopgus.  9.  Tibialis  postieiu, 

3.  Extensor  proprius  polUrif.  10.  Plantaris. 

*,  PeroncuB  brovis,  11,  Flexor  longus  digitonun. 

A.  Anterior  tibial  Tossela  nod  nerro.      12.  Poelcrior    tibial     Tessels    and 

6.  FUior  longus  (lollieis.  nerve. 
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heel  to  the  bnses  of  the  toes,  the  knife  bein''  carried  nt  once  down  to 
the  jjliatening  plantar  fascia  throij^h  the  thick  lobulated  fatu-hich 
ia  ahrsTS  found  beneath  the  akin  in  this  region.  A  tronsvcrse 
incision  at  the  roots  of  the  toes  will  allow  the  skin  and  fat  to  be 
reflected  to  each  ude,  which  may  bt;  readily  accomplished  if  the 
knife  is  kept  close  to  the  fascia  and  parallel  to  its  fibres.  Near 
the  toes  care  must  be  taken  of  the  divisions  of  the  plantar  fascia 
and  of  the  digital  nerves  which  appear  between  them  ;  but  no 
attempt  neeil  be  macle  to  tntce  out  tee  minute  cutaneous  branch 
from  the  posterior  tibial  nerve  near  the  heeL] 

In  the  description  the  terms  superficial,  deep,  &c.,  necessarily 
lefer  to  the  position  of  the  parts  PI     -g 

aa  seen  in  the  dissection,  and 
not  to  that  they  would  hold  if 
the  body  were  in  the  upright 
position. 

The  Flontar  Faocia  (Fig. 
59,  2)  closely  resembles  the 
&Bcia  of  the  palm,  and  i^  divi- 
sible into  three  jiortions.  The 
central,  which  is  the  strongest, 


Fig.  S9.— Superficial  diMcctioii  of 
the  sole  ot  the  foot  (from  Ulrech- 
feU  and  LeTeillj). 

1,1.  Culaneoiisiilantiirbninchetof 

CtAiioT  tibtfll  uprvc. 
t«r  ftucia. 

3.  Cutaneoiu  branch  of  eilenuil 

4.  I^tenul  pluilar  nen'e. 

5.  Iti  deep  diriBion. 

6.  Iti  guperflcial  (livMon. 

7.  Jbdurtor  jjollicis. 

8.  Abductor  minimi  di^ti. 

9.  Flexor  breris  digitorum. 

10.  Dintal    branchce   of   eiteinsl 


Dintal 

11.  Tendon  of   flexor   longua  pol- 

12.  One  of  the  lumbricaleg  mnicleB. 

13.  IHrital    brBnchea    of    internal 

pUntv  nerre. 
IS.  Flexor  lireTu  pollids. 
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is  attached  to  the  tinder  aiizfiue  of  the  gieat  tabeioBit7  of  the 
08  calcu,  but  expends  as  it  passes  forwards  to  nearly  the  entire 
width  of  the  foot  It  splits  into  five  portions  opposite  tiie  heads 
of  the  metatarsal  bones,  and  at  this  point  distinct  transverse 
fibres  will  be  seen  passing  across  the  (foot  The  five  proceeses  are 
attached  to  the  sheaths  of  the  flexor  tendons  of  each  toe,  and 
between  them  the  several  digital  vessels  and  nerves  pass. 

A  tranwene  ligaitiMiU  has  been  described  in  the  skin  of  the  web 
of  the  toes  passing  over  the  digital  vessels  and  nerves.  This  is 
hardly  worthy  of  a  special  description,  as  it  is  merely  a  slight 
extra  development  of  tiie  cutis,  and  has  nothing  to  do  with  the 
true  plantar  fascia. 

The  central  portion  of  the  £ucaa  gives  origin  to  muscular  fibres 
by  its  deep  surface,  and  also  by  two  intennuscular  septa  which 
wQl  subsequently  be  seen  on  each  side  of  the  flexor  brevis  digi- 
torum.  The  lateral  portions  of  the  plantar  fiisda  are  much  thin- 
ner than  that  in  the  centre,  and  merely  cover  the  muscles  of  the 
great  and  little  toes  on  the  inner  and  outer  sides  of  the  foot. 

[The  central  portion  of  the  fascia  is  to  be  cut  across  about  two 
inches  from  the  lieel,  and  may  then  be  turned  down  over  the  toes 
without  injuring  the  digital  nerves,  when  the  flexor  brevis 
digitonim  will  be  exposed  in  part,  and  the  intermuscular  septa  on 
each  side  may  be  seen.  The  lateral  portions  of  the  fascia  are  to 
be  removed,  and  the  abductor  pollicis  and  abductor  minimi  digiti 
cleaned.] 

The  First  Iiayer  of  ICusclea  consists  of  the  flexor  brevis 
digitorum  in  the  middle,  the  abductor  pollicis  to  the  inner  side, 
and  the  abductor  minimi  digiti  to  the  outer  side. 

The  Flexor  Brevis  Digitorum  (Fig.  60,  5)  arms  from  the 
great  tuberosity  of  the  os  calcis  ;  from  the  plantar  fascia  covering 
it  (which  has  therefore  been  left  undisturbed) ;  and  from  the 
intermuscular  septa  on  each  side.  It  divides  into  four  tendons, 
which  pass  through  tendinous  sheaths  on  the  under  siirfaces  of 
the  four  smaller  toes,  and  are  insertedf  each  by  two  slips,  into  the 
bases  of  their  second  phalanges.  Passing  between  the  subdivisions 
of  each  tendon  is  the  corresponding  tendon  of  the  long  flexor, 
which  goes  to  the  terminal  phalanx  ;  and  thus  the  arrangement  is 
precisely  similar  to  that  found  in  the  hand,  and  the  flexor  brevis 
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night  be  spoken  of  as  ^erforatva,  and   the  flexor  longiu  as 

The  aheaths  of  the  tendons  also  lescmble  those  of  the  hand, 
FiB- 60.  Fig.  61. 


Fig.  60. — Fint  l>;et  ot  muiclcs  of  tbe 

1.  Oicaku.  7, 

2.  Pratfrior   put   of  tbo   pUntar 

rucia  diTided  tnuuTonely. 

3.  AbdncUr  polliou. 

4.  Abductor  mimmi  digiti. 
B.  FUiorbrerii  digiConim. 

0.  TendoD  ol  flexor  locgui  polUcia, 

Fig.  61— ArteriM  of  the  lole  of  tho  foot ; 
Uye r  of  muidai  hariDg  been  n 

1.  Under  uid  posterior  part  of  ttie       S. 

o(  lalfii ;  to  wliich  the  oiigint 

of  the  flret  Ufer   of  miuclea      6, 

Tenuin  ■nuhed.  7. 

2.  Hiuciili»uca»riiu.  S. 
3-  Look  flexor  teodona. 
4.  T8ik£m  of  tho  peroneiu  longui. 


lole  ottbe  foot  (from  Wilson]. 

7.  Lumbricalei.  On  tlio  lecond 
and  third  Iocs  the  tendoni  of 
tbo  flexor  longua  digitorum 
are  aeon  paulne  through  tbo 
bifurcation  of  the  trndorta  of 
tho  fleior  brevis  digilonun. 

the  flrst  and  part  of  tb«  leeand 
jmared  (from  Wilson). 
Termination  of  th«  poslerior  tibial 

Inlemal  plantar  arterj. 
Kitemal  plantar  artorj^. 
The  plantar  itrcli,  girln;  off  four 
digital  branchea. 
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but  are  smalkr.  Begiimiiig  over  the  beads  of  the  metatanal 
bones,  each  aheatih  is  joined  by  a  pzooess  of  plantar  fascia  (which 
splits  to  be  attached  to  each  side  of  it),  and  then  extends  to  the 
base  of  the  teiminal  phaknx.  The  sheath  is  strong  opposite  each 
phalanx,  but  thinner  over  the  joints,  so  as  not  to  impede  their 
motion;  and  when  divided,  will  be  found  to  be  lined  by  a 
synovial  membrane  which  is  also  reflected  over  the  tendons. 

The  Abduotor  Polliois  (Fig.  60,  3)  onset  by  two  heads  :  one 
from  the  internal  annular  l^mamenl^  the  other  from  the  greater 
tuberosity  of  the  oe  calds  (internal  to  the  origin  of  the  flexor 
brevis  digitorum),  and  slightly  firom  the  plantar  fiasda.  Hie 
muscle  ends  in  a  broad  tendon,  which  is  joined  by  the  inner 
head  of  the  flexor  brevis  poUids,  and  is  in$erted  into  the  inner 
side  of  the  base  of  the  first  phalanx  of  the  great  toe. 

The  Abductor  Kinimi  Digiti  (Fig.  00,  4)  anae$  from  the 
lesser  tuberosity  of  the  03  calcis  ;  from  the  greater  tuberosity  in 
front  of  the  flexor  brevis  digitorum  ;  from  the  plantar  fascia  and 
septum ;  and  is  attached  to  the  subjacent  ligamentous  structures 
of  the  foot  as  far  fon\'ard  as  the  fifth  metatarsal  bone.  Its  tendon 
is  inserted  into  the  outer  side  of  the  base  of  the  first  phjilanx  of 
the  little  toe  * 

The  actions  of  the  superficial  muscles  of  the  foot  are  sufliciently 
indicated  by  their  names,  but  it  sliould  be  remarked  that  abduc- 
tion and  adduction  are  from  and  to  the  medijui  plane  of  the  foot 
and  not  of  the  body. 

The  flexor  brevis  digitorum  and  abductor  poUicis  are  supplied 
by  the  internal  plantar  nerve  ;  the  abtluctor  minimi  digiti  by  the 
external  plantar  nerve. 

[To  brinj;  the  deeper  parts  into  view,  the  best  way  will  be  to 
remove  with  the  saw  a  tliin  slice  of  the  os  calcis,  including  the 
attachments  of  the  superficial  nmscles,  when,  if  the  attachment  of 
the  abductor  pollicis  to  the  internal  annular  ligament  be  divided, 
they  can  be  turned  forwards,  and  the  plantar  nerves  and  vessels 
will  be  seen.] 

The  Plantar  Arteries  (Fig.  61)  internal  and  external,  are  the 

*  Mr.  John  Wood  has  described  an  abductor  ossis  metatarsi  quinti 
vhich  is  occasionally  found  beneath  the  abductor  and  attached  to  the  base 
of  the  fifth  metatanal  bone. 
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teiminal  branches  of  the  posterior  tibial,  and  enter  the  foot 
beneath  the  abductor  poUicis  and  in  close  relation  with  the 
plantar  nerves.  The  internal  plantar  artery,  which  is  the  smaller 
of  the  two,  is  accompanied  by  the  large  internal  plantar  nerve, 
the  large  external  plantar  artery  going  with  the  smaller  external 
nerve. 

The  Internal  plantar  artery  (6)  is  of  small  size,  and  runs  forward 
to  the  great  toe,  where  it  sometimes  gives  digital  arteries  to  the 
great  and  one  side  of  the  second  toe.  Two  venw  comites  accom- 
pany it. 

The  External  plantar  artery  (7)  nins  obliquely  outwards  across 
the  foot  between  the  flexor  brevis  digitorum  and  the  accessorius 
muscle,  and  turning  round  the  outer  border  of  the  latter  muscle, 
takes  a  deep  course  inwards  towards  the  great  toe,  where  it  will 
be  subsequently  traced.  It  is  accompanied  by  the  external 
plantar  nerve,  which  also  gives  a  deep  branch  across  the  foot,  and 
by  vena  comites;  and  supplies  the  adjacent  muscles,  giving  a 
branch  to  the  outer  side  of  the  foot  to  anastomose  with  the 
peroneal  artery. 

The  Plantar  Nerves  (Fig.  62)  internal  and  external,  are  the 
branches  of  the  posterior  tibial  nerve ;  their  relation  to  the 
arteries  has  been  mentioned. 

The  Internal  plantar  nerve  (5)  is  the  larger  of  the  two,  and  after 
supplying  the  abductor  pollicis  and  flexor  brevis  digitorum,  gives 
off  a  digital  branch  to  the  inner  side  of  the  great  toe,  and  breaks 
up  into  three  other  digital  branches  ;  each  of  these  bifurcates  at 
the  roots  of  the  toes,  and  they  thus  supply  the  outer  side  of  the 
great  toe,  both  sides  of  the  second  and  third  toes,  and  half  the 
fourth  toe.  The  nerve  also  gives  muscular  branches  to  the  flexor 
brevis  pollicis  and  the  two  inner  lumbricales  muscles. 

The  External  plantar  nerve  (3)  crosses  the  foot  with  the  external 
plantar  artery,  giving  branches  to  the  abductor  minimi  digiti  and 
accessorius  in  its  course.  At  the  outer  border  of  the  accessorius 
it  divides  into  superficial  and  deep  portions,  the  deep  accom- 
panying the  artery.  The  superficial  portion  supplies  the  flexor 
brevis  minimi  digiti  and  the  interosseous  muscles  in  the  fourth  or 
outermost  space.  It  then  divides  into  two  digital  branches,— one 
to  the  outer  dde  of  the  little  toe,  and  the  other  bifurcating  to 
supply  the  inner  side  of  the  little  and  half  the  next  toe. 
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A  Blendet  teanoli  of  '"nniiiil'Hf^'j'P  between  tlui  intsnul  and 
extenal  pluitar  netres  nuj  BometimM  be  fovnd. 

It  maj  be  notioed  that  the  nerves  of  the  sole  of  the  foot  doeely 
leaemble  thoae  of  &»  palm  of  the  hand  in  their  dittribntiou,  the 
internal  plentu  coTRMponding  to  the  mediim,  snd  the  external 
plantar  to  the  nlnArnerre;  the  de^  branches  of  the  Utter  neiree 
also  correspond. 

The  Beoond  lAyer  of  Kosolea  indudee  the  tendons  d  the 

flexes  longas  digitomm  and  flexor  longna  pollioia,  vith  the  small 

acceMonQS     and    lunbricales 

^-  "2-  miuclee,  all  of  which  should 

now  be  clesned. 

The  tendon  of  the  naxor 
LongoM  Bigitonun  (Fig.  63, 
3)  Is  single  at  the  annular 
ligament  and  lies  to  the  inner 
mde  of  the  vessels  and  nerves, 
but  it  will  now  be  seen  to 
cross  beneath  them  and  over 
the  tendon  of  the  flexor  longus 
pollicia  to  the  centre    of   the 


1.  Internal  annulnr  ligsmenL 

2.  Fleior  brevis  digitomm  (out). 

3.  Externiil  plnntBT  nerve. 

4.  Extenml  plantar  artery. 

5.  Internal  plantar  nerve. 

6.  Abductor  minimi  digili. 

7.  Intt^mal  plantar  aitery. 

8.  AccesaoriuB  muscle. 

9.  Abductor  palliol 

10.  Fleior' 

11.  Fleioc       „ 

12.  Flexor  brovii 

13.  Uieital    bnnchfs    of    internal 

pliintar  nerre. 

14.  Digital    blanches    of    eilemsl 

15.  Flexor  breris  polllcis. 

16.  Oaeotthelumbiicolel, 
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foot,  where  it  has  the  fibres  of  the  accessorius  attached  to  its 
deep  surface.  It  tlien  di\ides  into  foiir  tendons,  which  give  origia 
to  the  lumbricales  muscles  and  pass  beneath  the  digital  nen-es  to 
the  four  small  toes,  where  they  enter  the  digital  sheaths,  Ijring 
beneath  the  tendons  of  the  short  flexor.  Each  deep  tendon  then 
passes  through  the  slit  in  the  superficial  tendon,  and  is  inserted 
into  the  base  of  the  third  or  terminal  phalanx. 

The  Accessorius  (Fig.  62,  8)  arUes  from  the  under  surface  of 
the  OS  calcis  by  two  heads,  between  which  the  long  plantar  liga- 
ment is  seen.  The  inner  head,  which  is  fleshy  and  the  larger  of 
the  two,  ia  attached  to  the  hollow  in  front  of  the  greater  tuber- 
osity; the  outer  head,  which  is  tendinous,  is  attached  to  the 
bone  in  front  of  the  lesser  tuberosity  and  to  the  long  plantar 
ligament  The  muscle  is  iiiserted  into  the  deep  surface  of  the 
tendon  of  the  flexor  longus  digitorum. 

The  Lumbricales  (Fig.  60,  7)  are  four  small  muscles  which 
are  so  named  from  their  fancied  resemblance  to  earth  worms. 
They  arise  from  the  tendons  of  the  flexor  longus  digitorum, — the 
most  internal  from  one,  and  the  rest  from  two  tendons  each, — and 
wind  to  the  inner  sides  of  the  four  small  toes  to  reach  their 
dorsal  aspects,  where  they  join  the  expansions  of  the  extensor 
tendons. 

The  action  of  the  accessorius  is  to  bring  the  line  of  traction  of 
the  flexor  tendons  into  the  centre  of  the  foot  The  use  of  the 
lumbricales  is  doubtful,  but  according  to  Duchenne  is  similar  to 
that  of  the  interossei.  Tlie  accessorius  is  supplied  by  the  external 
plantar  nenre  ;  the  two  inner  lumbricales  by  the  internal  plantar 
and  the  two  outer  lumbricales  by  the  external  plantar  nerve. 

The  tendon  of  the  Flexor  Longus  Pollicis  (Fig.  63,  4)  after 
lying  in  the  groove  below  the  lesser  process  of  the  os  calcis,  runs 
forward  to  the  great  toe,  l}'ing  beneath  the  plantar  vessels  and 
nerves,  and  being  crossed  by  the  tendon  of  the  flexor  digitorum, 
to  which  it  is  connected  by  a  few  fibres.  The  tendon  lies  between 
the  two  heads  of  the  flexor  brevLs  pollicis  and  then  enters  a- 
sheath,  in  which  it  is  enclosed  until  its  insertion  into  the  base  of 
the  terminal  phalanx  of  the  great  toe. 

[The  long  tendons  and  the  accessorius  muscle  are  to  be  cut 
about  the  middle  of  the  foot  and  turned  down,  when  the  muscles 
of  the  third  layer  are  to  be  cleaned.] 


Ficea. 
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The  TUxd  I«7tr  of  Xnaelas  eauIaU  of  the  flexor  ^tmia 
poUida,  ■ddoctot  pollieu,  Batat  broru  minimi  digiti,  and  tnns- 
vemu  pedis. 

The  n«xor  Bnvis  PolUelM  (Fig.  63,  i)  arita  hy  a  nenow 
tendinoQi  onigin  &om  the  nnderni&ce  of  the  eztenud  cnneifbim 
bone  and  o^joc^t  mr&ce  of  the  cabtud,  sud  ii  connected  with 
the  inaertion  of  the  libialii  poetioni.  It 
coneista  of  two  hnde,  the  filnea  of  which 
diveige  from  each  other  and  equate  near 
the  head  of  the  metatanal  bon^  to  be 
inwrted  into  oppoute  aides  of  the  baae  of 
tbe  fint  p>i»l«nT  of  the  great  toe  with  the 
abdnctor  and  adductor  reepectivelf .  Each 
head  haa  a  aenmoid  bone  developed  in  its 
tendon,  entering  into  the  formation  of  the 
metatarw-phalangeal  joint,  which  mnat  l^e 
opened  to  aee  them  distinctlj.  Tlie  tendon 
of  the  lonj;  fleior  lies  between  the  two 
Lends  of  this  ciascle. 

Tlie  Adductor  Pollicis  (Fig.  63,  6) 
ariari  from  tlie  baBCB  of  tlic  second,  tliird, 
and  fourth  niutatarBal  bone)',  and  from  the 
sheath  of  the  peroneus  lonpus  tendon  ; 
tuid  is  iruerted  into  the  outer  eide  of  thi; 
base  of  the  tint  phalanx  of  the  great  toe, 
ivith  the  outer  head  of  tlic  flexor  brevis. 

The  Flexor  Brevia  Vinimi  Digiti 
(Fig.  63,  7)  arixt  from  the  under  enrfocc 
of  the  projecting  base  of  the  filth  metatarsal 


6.  Adductor  pollids. 

_. 7.  Fleior  brevii  minimi  digitL 

3.  Tendon  of  the  fleioi  loogui  digi-  8.  Truurenua  pedia. 

tonim.  9.  InterosBci  rau»clcs,  plintar  dnil 

4.  Tendon  of  the  Scxor  longui  poU  donal. 

Iicii'  10.  Bbcuth  of  the  tendon  of   the 

G.  Flexor  brevu  pollicii.  peroneal  longna. 
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bone,  and  is  inserted  into  the  outer  side  of  the  base  of  the  first 
phahrnx  of  the  little  toe  with  the  abductor.* 

The  Transversus  Pedis  (Fig.  63,  8)  is  of  variable  size,  and 
consists  of  three  or  four  small  bundles,  which  arise  from  the 
transverse  metatarsal  ligament  over  the  heads  of  the  three  or 
four  outer  metatarsal  bones.  It  is  inserted  into  the  outer  side  of 
the  first  pliahmx  of  the  great  toe  with  the  adductor  and  part  of 
the  flexor  brevis  pollicis. 

The  action  of  the  flexor  brevis  pollicis  and  flexor  minimi  digit! 
is  obvious  ;  the  adductor  pollicis  acts  towards  the  median  plane 
of  the  foot,  and  the  transversus  draws  the  toes  toj]jether  and 
narrows  the  foot.  The  flexor  brevis  pollicis  is  supplied  by  the 
internal  plantar  nerve,  the  other  muscles  by  the  external  plantar 
nerve. 

[Tiie  adductor  and  flexor  brevis  i)ollicis  are  to  be  cut  near  their 
origins  and  turned  down,  when  the  plantar  arch  of  the  external 
plantar  artery  with  the  accompanying  nerve  is  to  be  fully  traced 
out] 

Tlie  External  Plantar  Artery  (Fig.  61,  8)  iifter  turning 
round  the  accessorius  muscle  takes  a  deep  course  beneath  the 
adductor  and  flexor  brevis  pollicis,  but  upon  the  interosseous 
muscles,  to  the  b&se  of  the  metatarsal  bone  of  the  great  toe.  This 
deep  portion  of  the  artery  has  been  called  the  plantar  archy  which 
is  completed  by  a  branch  of  the  anterior  tibial  artery  entering  the 
sole  between  the  first  and  second  toes. 

Branches.  Three  small  posterior  perforating  arteries  are  given 
off  by  the  plantar  arch,  which  pierce  the  interosseous  muscles  to 
anastomose  with  the  interosseous  arteries  on  the  dorsum. 

Four  digital  arteries  arise  from  the  anterior  part  of  the  arch  ; 
the  outer  one  goes  to  the  outer  side  of  the  little  toe,  the  others 
bifurcate  to  supply  the  adjacent  sides  of  two  toes  each,  and  at  the 
]K)int  of  bifurcation  send  anterior  perforating  arteries  to  the  back 
of  the  foot  The  digital  arteries  run  on  the  sides  of  the  toes  with 
the  digital  nerves,  and  anastomose  in  the  pulp  of  the  terminal 
phalanx. 

*  An  opponens  minimi  digUi  attached  to  the  metatarsal  bone  may  occo- 
fionally  m  found. 

L  2 


The  eomrnvnieating  tnnidk  ef  tt<  iam^peiii  uteir  enten  the 
■ole  between  the  Iieada  of  the  fintdamlintflTOMMtu  mtuele,  and 
beeides  completmg  the  pUutor  aroh,  gins  off  the  ofrtana  magna 
jwUicw  which  hifmcatw  to  anpplj  tJte  a^jaceiit  ndes  of  the  great 
and  next  toe ;  and  alto  a  Bmall  tmndi  to  the  inner  aide  of  the 
gnat  toe. 

The  Xxtomftt  FUntar  Vnytf^i^  64, 5).— The  deep  portim 
of  the  nerve  accomponiea  the  aitei^  boieath  the  adductor,  in 
niuch  it  ends.  It  give*  nuBlI  branohea  in  ita  oonrae  to  the  two 
outer  lumbricalei^  to  the  t 


rif.  W. 


pedia,  and  to  all  the 
interoMeoaa  moaclea  botli  plan- 
tar and  donal,  except  thoae  of 
the  fonith  or  ontenuoet  intet^ 
OMeona  apace,  which  are  anp- 
plied  b^  the  aaperfidal  portion. 
The  Toortta  Layer  of 
Kiuolea  conBista  of  the  plan- 
tar iuterossei,  vrliicli  will  lie 
better  Been  wlien.  the  dorsal 
inteiToasei  are  dissected. 


,  64.— Dcqi  dinsMlion  of  the  mIp 
or  the  tml  ffrom  Hinchtelil  and 

leveUle). 


Internal  pliwtnr  nerve. 
Abductor  minimi  iligiti. 
Abductor  poUici  ~ 


TtnUoii  or  p«ronciu  longus. 
Flexor  breris  jrallitU. 
Suuerflcial  division  of  citcmal 

Adductor  pollicit. 
Fleior  brcTii  minimi  dijiti. 
Tmn»ver«ii»  pcdia. 
InleroiBci  muiolce. 
IVa  autvT  lumbiinlei. 
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Front  of  the  Leg  and  Foot. 

[Tlie  skin  remaining  on  the  front  and  outer  side  of  the  leg  and 
on  the  back  of  the  foot  is  to  be  removed,  and  the  superficial  veins 
and  nerves  dissected  out  of  the  superficial  fascia.] 

The  Superficial  Veins  form  an  arch  across  the  back  of  the 
foot  ending  in  the  internal  and  external  saphena  veins  on  opposite 
aides. 

The  internal  saphena  vein  is  to  be  traced  in  front  of  the  internal 
malleolus  to  the  inner  side  of  the  knee. 

Cutaneous  Nerves.  On  the  outer  side  of  the  leg  are  a  few 
cutaneous  branches  from  the  external  popliteal  nerve. 

The  Musculo-Cutaneous  Nerve  (Fig.  68,  13)  pierces  the 
deep  fascia  about  the  lower  third  of  the  outer  side  of  the  leg,  and 
at  once  divides  into  two  branches,  which  however  often  appear  at 
different  points.  The  internal  division  (15)  gives  branches  to  the 
inner  side  of  the  great  toe,  the  outer  side  of  the  second,  and  the 
inner  side  of  the  third  toe  ;  frequently  also  giving  a  small  branch 
to  join  the  anterior  tibial  nerve  between  the  first  and  second  toes. 
The  outer  division  (17)  supplies  the  outer  side  of  the  third  toe, 
both  sides  of  the  fourth,  and  either  one  or  both  sides  of  the 
fifth  toe. 

The  Xztemal  Saphenous  Nerve  (Fig.  68,  21)  winds  round 
the  external  malleolus  from  the  back  of  the  leg,  and  is  distributed 
to  the  outer  side  of  the  little  toe  ;  or  occasionally  to  both  sides 
of  the  little  toe  and  half  the  next,  joining  the  musculo-cutaneous 
nerve. 

The  Anterior  Tibial  Nerve  (Fig.  68,  16)  appears  in  the 
interval  between  the  great  and  the  second  toes,  the  adjacent 
sides  of  which  it  supplies,  often  joining  with  a  branch  of  the 
musculo-cutaneous  nerve. 

The  Internal  Saphenous  Nerve  lies  in  front  of  the  internal 
malleolus  with  the  saphena  vein,  wliich  it  accompanies.  It  may 
be  traced  along  the  inner  side  of  the  foot,  but  is  of  small  size. 

The  Fascia  of  the  Leg  is  dense  and  white,  and  is  attached  to 
the  tibia  on  the  inner  side  and  to  the  fibula  on  the  outer  side, 
forming  an  intermuscular  septum  between  the  extensor  and  the 
peroneal  muscles.  It  gives  origin  to  muscuhir  fibres  at  the  upper 
part  of  the  1^,  where  it  should  therefore  be  allowed  to  remain 
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undisturbed ;  tlie  rest  of  the  fascia  should  be  zemoved,  except  a 
thickened  bond  over  the  ankle  joint — the  anterior  annular  liga* 
ment, — and  a  similar  one  below  the  external  malleolus,  which  i» 
called  the  external  annubar  UgaimmL  The  musdes,  yessels,  and 
nerves  are  to  be  cleaned. 

The  Sxtenaor  Xusoles  (Fig.  66)  an  the  tibialis  anticus  to 
the  inner  side ;  the  extensor  longus  digitonun  with  an  extra  slip 
(the  peroneus  tertdus)  to  the  outer  side ;  and  between  the  two^  the 
extensor  proprius  pollids  appealing  about  the  middle  of  the  1^. 

The  Tibialis  Anticus  (Fig.  65,  3)  drissf  from  the  upper  two- 
thirds  of  the  outer  surfSeu^  of  the  shaft  of  the  tibia  and  from  its 
outer  tuberosity ;  from  the  inner  half  of  the  interosseous  ligament 
for  the  same  distance ;  and  from  the  fascia  covering  the  musde. 
The  fibres  end  in  a  broad  tcndoui  which  becomes  narrower  near 
the  ankle  and  passes  through  the  most  internal  division  of  the 
annular  ligament^  to  be  imerted  into  the  imder  surface  of  the  in- 
ternal cuneiform  bone  and  the  base  of  the  metatarsal  bone  of  the 
great  toe.  The  tibialis  anticus  is  a  flexor  of  the  foot  and  draws 
up  its  inner  side.  It  is  one  of  the  tendons  wliich  helps  to  pro- 
duce the  form  of  club-foot  called  *  talipes  varus.*  It  is  supplied  by 
the  anterior  tibial  nerve. 

The  Extensor  Longus  Digitorum  (Fig.  65,  4)  arises  from 
the  upper  three-fourths  of  the  anterior  surface  of  the  fibula  (see 
note,  p.  132)  and  from  the  adjacent  interosseous  membrane ;  from 
the  outer  tuberosity  of  the  tibia  close  to  the  tibialis  anticus ;  from 
the  fascia  upon  the  upper  part  of  the  muscle ;  and  from  the  inter- 
muscular septum  between  the  extensors  and  the  peronei.  Tlie 
muscular  fibres  are  continued  upon  the  tendon  to  the  annular 
ligament,  through  the  outer  division  of  which  it  passes,  and  at 
once  divides  into  four  tendons  for  the  four  smaller  toes.  The 
insertion  of  the  extensors  into  the  toes  is  similar  to  thut  of  the 
extensors  of  the  fingers,  but  on  a  smaller  scale.  The  extensor 
tendons  form  an  expansion  on  the  back  of  the  first  phalanx  of 
each  toe,  which  is  joined  by  the  tendons  of  the  corresponding  lum- 
bricalis  and  interossei  muscles ;  this  is  continued  forwards,  the 
central  triangular  portion  going  to  the  second  phalanges  and  the 
lateral  stronger  pieces  to  the  third  phalanges.  The  action  of  the 
extensor  longus  digitorum  is  principally  to  flex  and  abduct  the 
foot,  since  it  only  extends  the  first  phalanges  of  the  toes,  by  means 


of  short  fibres  connecting  each  tendon  with  the  corresponding 
bone  (Fig.  66,  3).  The  expansion  on  the  second  and  third  pha- 
langes b  connected  with  the  iaterossei  and  InntbricaleB,  which  are 
tiie  eitenaorB  of  the  second  and  third  phohtnges.  (Compate  the 
description  of  the  fingers,  p.  51.) 

The  Peronena  lertiug  (Fig.  65, 6}  is  really  a  part  of  the  extensor 
longus  digitormn.  It  aritet  below  the  extensor  from  the  lower 
fourth  of  the  anterior  surface  of  the  fibula ;  slightly  from  the  in- 
terosseoua  membrane ;  and  from  the  septum  between  it  and  the 
peroneus  hrevis.  Its  tendon  passes  through  the  sanie  division  of 
the  annular  ligament  as  the    extensor  ^.    ^ 

digitorum,  and  is  inserted  into  the  upper 
muface  of  the  hose  of  the  fifth  meta- 
tanalbone. 

The  Extensor  Propriiu  FoUicia 
(Fig.  65, 5)  appears  between  the  tibialis 
ontictu  and  the  extensor  digitorum  in 
the  lower  third  of  the  leg.  It  arises 
ftom  the  middle  two-fourths  of  the 
snterioT  surface  of  the  fibula,  behind 
the  extensor  longus  digitorum ;  and 
from  tiie  adjacent  part  of  the  inter- 
osseous membrane.  Its  tendon  passes 
beneath  the  annular  ligament,  and, 
crossing  the  anterior  tibial  artery,  is 


1.  Qnadiieepa  eitonBor  inibrted  into  the  p»- 

telU. 

2.  SubcutuMooi  autjjue  of  the  tibia. 

3.  TibiAlii  kntieut. 

4.  ^zteiiMT  Icngu)  digitorum. 
o.  Eitaiuar  propriiu  pollicii. 
0.  Pmnietu  Urtiui. 

7.  Faanem  laii(n*. 

8.  Peronnu  brerii. 

9, 9.  Bolder*  of  the  »leu«  miucle. 

10.  Pctof  tbe  inner  bell)' ot  the  gaatrocnemiuf. 

11.  Eztennr  braTii  digitonim ;  tbo  tendon  in 

front  of  the  flgnte  u  that  of  the  pti- 
«ogu  tertiiM;  that  behind  it,  the  per- 
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%n»arled  iiito  the  tenainal  pTmiaTiT  gf  tho  great  toe,  being  cIokIj 
connected  witli  the  fint  phalanx,  of  whidi  it  ii  tiie  qieual  ex- 
teuaoi  (I>achoime),  by  abort  flbioua  handa  (Fig.  6^  2). 


The  exteiuora  of  the  toes  also  act  secondarily  aa  flexon  of  the 
foot,  VA,  bend  it  npwoids.  The  pcroneus  tertiua  aariate  in  thia 
latter  action.  The  mre  form  of  ciiib-foot  'lalipea  calcnneus'  ia 
produced  by  the  action  of  these  muscles.  Tiny  iire  all  supplied 
by  tlie  anterior  tiUinl  uervc 

The  ExtanaoT  Brvtim  Digitorum  (Fig.  05,  11)  is  the  only 
muBcle  of  the  back  of  the  foot.  It  ariict  from  the  upper  surface 
of  the  greater  process  of  the  oa  calcic ;  from  the  calcanco-aatra- 
galoid  ligament ;  and  from  the  lower  border  of  the  anterior 
annular  ligament.  It  ends  in  four  tcmlnns  which  pass  obliijuely 
ftcroiw  the  foot  to  be  inaerted  into  the  fuur  inner  toes,  joining  the 
general  expansion  of  the  extensor  tendons,  except  on  the  great  (oe, 
where  the  tendon  is  inscrt^'d  aeporately  into  tlic  base  of  the  first 
phalanx  after  croasing  the  dorsal  artery  of  the  foot. 

The  extensor  brcvis  is  lupplUd  by  the  anterior  tibial  nerve. 

The  Anterior  Tibial  Artery  (Fij-.  68,  2)  is  a  bmach  of  the 
popliteal,  and  enters  the  front  of  the  leg  between  the  tibiii  and 
libula  above  the  interosseous  menibmnc.  Its  direction  is  from  a 
point  midway  between  the  outer  tuberosity  of  the  tibia  and  the 


Fig.  66. — loaertions  of  citenson  at  tota  (from  Duehenne). 

1.  Eiteneor  proprius  pollici*.  3.  FiUmui  bsndi  from— 

2.  Fibniui   bands  paning  to   "    '       ■    —  ■ 

pbuUni  of  grsKt  toe. 


4.  Extensor  longus  dtsilomm. 
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head  of  the  fibula  to  the  centre  of  the  instep.  The  ai-tery  lies  at 
first  npon  the  interosseous  membrane  between  the  tibialis  auticus 
and  extensor  longus  digi-  F     "B" 

torum,  and  then  between 
the  tibialis  anticus  and 
extensor  proprius  pollicis ; 
but  in  the  lower  part  of 
the  leg  it  winds  on  to  the 
tibia,  and  becomes  super- 
ficial above  the  ankle  joint 
between  the  tendons  of  the 
tibialis  anticus  and  exten- 
sor proprius  pollicis.  It 
then  passes  beneath  the 
annular  ligament  and  is 
crossed  by  the  extensor 
proprius  pollicis,  after 
which  it  changes  its  name 
to  dorsal  artery  of  the 
foot 

Two  tence  coraites  accompany  the  artery  ;  the  anterior  tibial 
nerre  lies  to  its  outer  side  as  far  as  about  the  middle  of  the  leg, 
then  crosses  it,  and  in  most  cases  again  gets  to  its  outer  side  at 
the  ankle. 

Surgery  (Fig.  67).  The  anterior  tibial  artery  may  be  readily 
tied  above  the  ankle  ])y  an  incision  three  inches  long  upon  the 
outer  side  of  the  tendon  of  the  tibialis  anticus  and  parallel  to  it. 
The  artery  will  be  found  upon  the  front  of  the  tibia  between  the 
tendons  of  the  tibialis  anticus  and  the  extensor  proprius  pollicis, 
with  the  nerve  to  its  outer  side. 

The  artery  may  also  be  reached  on  the  dead  body  in  the  upper 
part  of  its  course,  but  it  lies  so  deeply  between  muscles  that  the 
operation  is  seldom,  if  ever,  undertaken  on  the  living  subject.  As 
there  is  no  definite  guide  to  the  outer  border  of  the  tibialis,  it  is 
well  to  make  the  incision  a  little  obliquely  and  not  less  than  four 
inches  long,  beginning  about  one  inch  below  the  head  of  the 


fig.  67. — Incisions  for  tying  the  anterior  tibial  artery  and  the  dorsal  artery 

of  the  foot  (from  FerguBson'a  *  Surgery '). 


fibula,  at  a  point  mMw^  In 
oiitj  c^  tlie  tiUa.    Tha  fi 


HK  As  botte  and  the  ootei  tnber- 
\  ahonld  ba  divided  in  t&e  nmo 
dine&m  u  the  akin,  when,  if 
the  fim-flnger  ia  intradnced 
into  the  wonnd,  it  will  pnliaUj 
pan  into  the  oellalaz  intenid 
between  the  two  mnaelea,  thcrc 
being  no  intemiiucnlar  aepttun 
or  white  line  to  guide  tiie  ope- 
ntor,  though  theae  ate  cotn- 
monlr  mentioned.  The  tiUalia 
antjcnaand  exUmaor  digitonnn 
mnat  be  drawn  aput,  when 
the  artery  will  be  found  npon 
the  interoneoiu  memlnu* 
with  the  netre  to  ita  onter  nde. 


[g,  AS.— Deap  diMtetlon  of  ^ 
boatot  the  leg  (fivta  "*—'■*''■' 
ind  IiBTeillf). 

I.  Eitmitl  ^pliteal  nerra. 

!,  Anterior  tibiiil  artery. 

!.  MusculQ-culoTiPous  ncire, 

>.  Femneiu  lonirus. 
I.  Tibin1u>  nnticus. 
'.  £it»uor  lon^a  digitOTum. 
HDular  ligemwit. 


Feroncua  brcvii. 

Tendon   al    extenaai    propiiui 

KxteDKT  propriui  pollicii. 

Doiml  iirtPr\-  of  toot. 

Point  at  vliirh  muBciilo-CDta* 

ncouB  ueno  picrcei  the  Itocia 

and  dividM. 
TeiidoQ  of  tibisUi  antiiMU. 
Internal    branch   of    niuioulo* 

cutoneooB  ncrro. 
Cutaneniu  branch   of   [interior 

tibial  nerro. 
EiIothbI    bnnch   of    muKulo- 


19.  Deep  branch  of  nnterioc  tibial 
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Branches  of  the  anterior  tibial  artery : — 

The  Beeurrent  branch  arises  as  soon  as  the  artery  reaches  the 
front  of  the  leg,  and  'windu  through  the  fibres  of  the  tibialis 
anticus  to  the  front  of  the  knee  to  anastomose  with  the  articular 
arteries. 

Muscular  branches  to  the  adjacent  muscles  arise  at  various 
points. 

The  Malleolar  arteries^  internal  and  external,  pass  In^neath  the 
tendons  to  the  malleoli,  in  the  neighbourhood  of  which  they  are 
distributed.  The  external  anastomoses  with  the  anterior  per- 
oneal artery. 

The  Anterior  Peroneal  branch  of  the  peroneal  artery  (i)age  135) 
appears  between  the  tibia  and  fibula  through  an  opening  in  the 
lower  part  of  the  interosseous  membrane,  running  beneath  the 
peroneus  tertius  to  the  outer  malleolus  to  supply  it,  and  to  anasto- 
mose  with  the  external  mxdleolar  artery. 

The  Dorsalis  Pedis  Artery  (Fig.  6S,  12)  is  the  continuation 
of  the  anterior  tibial  from  the  annular  ligament  to  the  base  of  the 
metatarsal  bone  of  the  great  toe,  opposite  which  it  divides  into 
the  communicating  branch  to  the  sole  of  the  foot  and  the  dorsal 
artery  of  the  great  toe.  Its  direction  is  from  the  centre  of  the 
instep  to  the  first  interosseous  space,  and  it  lies  at  first  su})erficially 
between  the  tendons  of  the  extensor  proprius  pollicis  and  the  ex- 
tensor longus  digitorum,  but  is  crossed  near  the  point  of  bifurca- 
tion by  the  innermost  tendon  of  the  extensor  brevis  digitorunu 
The  artery  lies  upon  the  bones  of  the  tarsus  and  their  doi^  liga- 
ments, and  has  the  anterior  tibial  nerve  to  its  outer  side.  Two 
veme  comites  accompany  the  vesseL 

Snr^ry  (Fig.  67).  The  dorsal  artery  may  be  tied  in  the 
upper  part  of  its  course  by  an  incision  on  the  outer  side  of,  but 
parallel  to,  the  tendon  of  the  extensor  proprius  pollicis.  It  occa- 
sionally happens  however,  that  the  artery  is  displaced  to  the 
middle  of  the  foot  beneath  the  tendons  of  Uie  extensor  digitorum. 

Branches  of  the  dorsaha  pedis  artery. 

The  Tarsal  artery  arises  inmiediately  below  tlie  annular  liga- 
ment, and  crosses  the  foot  beneath  the  extensor  brevis  digitorum 
to  anastomose  with  the  arteries  about  the  external  malleolus. 

The  Metatarsal  artery  arises  lower  than  the  preceding  and  near 
the  hoses  of  the  metatarsal  bones.    It  also  runs  outwaids  beneath 
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the  extensor  breviB  digitonun,  and  giveft  off  thiee  inimmioui 
branches  to  the  outer  spacer  These  ran  fowud  upon  the  inter- 
ossei  muscles,  and  bifurcate  at  the  roots  of  the  toes  to  supply  the 
adjacent  sides  of  two  toes  each,  the  outer  one  giving  off  a  btanch 
also  to  the  outer  side  of  the  litde  toe.  The  anterior  and  posterior 
X>erforating  arteries  of  the  plantar  arch  join  these  interofSeoua 
arteries  at  their  origins  and  points  of  bifurcation. 

The  Cknnmunic(Uing  branch  passes  between  the  heads  of  the  ftrst 
dorsal  interosseous  muscle  to  the  sole  of  the  foot,  where  it  joins 
^e  plantar  arch  (p.  147).  The  Danalit  PoUieii  {vd  haUneii) 
artery  runs  forward  upon  the  great  toe  and,  after  giving  a  branch 
io  its  inner  side,  bifurcates  to  supply  the  adjacent  sides  d  the 
•first  and  second  toes. 

The  Anterior  Tibial  Nerre  (Fig:  68, 4)  is  a  branch  of  the 
•external  popliteal  nerve,  and  reaches  the  anterior  tibial  artery  by 
piercing  the  fibres  of  the  extensor  longus  digitorum.  It  lies  to 
the  outer  side  of  the  arteiy  in  the  upper  part  of  the  leg,  but  crosses 
it  about  the  middle,  reaching  its  outer  side  again  at  the  ankle. 
Its  muscular  relations  are  the  same  as  those  of  the  artery,  with 
wliich  it  passes  under  the  annular  ligament.  In  the  leg  it  su^ 
plies  the  four  extensor  muscles,  and  as  soon  as  it  enters  the  foot 
xlivides  into  two  branches.  The  outer  branch  (19)  is  distributed  to 
■the  extensor  brevis  digitorum  and  the  ankle  joint;  the  inner 
•branch  (16)  lies  to  the  outer  side  of  the  dorsal  artery,  and  becomes 
icutaneous  in  the  interval  between  the  great  toe  and  next,  the 
adjacent  sides  of  which  it  supplies. 
« 

[The  peroneal  muscles  are  tp  be  exposed  on  the  outer  side  of 
the  leg  by  removing  the  fascia  covering  them,  when  a  strong 
intermuscular  septum  will  be  found  attached  to  the  fibula  on 
each  side,  separating  them  from  the  muscles  of  the  front  and  back 
of  the  leg.  A  |)ortion  of  the  fascia  is  to  be  left  below  the  malle- 
olus to  form  an  mtemal  annular  ligament.] 

• 

The  Peroneus  Longus  (Fig.  65,  7)  arises  from  the  upper 
thinl  of  the  outer  surface  of  the  fibula ;  from  the  intermuscular 
septa  on  each  side,  and  from  the  fascia.  It  ends  in  a  strong 
tendon,  which  lies  superficially  to  that  of  the  peroneus  bre\i8 
behind  the  external  malleolus  and  under  the  external  annular 
iigiimcnt,  and  the  tendon  then  .passes  in  a  sheath  of  fascia  along 
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the  outer  side  of  the  os  calcis  to  reach  the  cuhoid  bone,  around 
which  it  turns  to  the  sole  of  the  foot.  In  the  sole  the  tendon  lies. 
in  the  groove  of  the  cul>oid  bone  and  in  a  iibroua  sheath  {*  sheath 
of  peroneus  longus ')  which  is  now  to  be  opened,  when  the  tendon 
can  be  traced  to  its  insertion  on  the  outer  side  of  the  base  of  the 
first  metatarsal  1x>ne.  The  sheath  of  the  tendon  is  formed  by 
fibres  of  the  long  plantar  ligament,  and  is  lined  by  a  s^niovial 
membrane.  The  tendon  has  a  sesamoid  cartilage  or  bone  dc- 
Teloped  in  its  fibres  Avhere  it  turns  roimd  the  border  of  the 
cuboid  bone. 

The  Peroneus  Brevis  (Fig.  65,  8)  lies  beneath  the  tendon  of 
the  peroneus  longus,  and  arises  from  the  middle  third  of  the  outer 
surface  of  the  fibuhi  and  from  the  intermuscular  septa  on  each 
side.  It  lies  upon  the  lower  part  of  the  fibula,  and  its  tendon 
winds  behind  the  external  malleolus,  where  it  is  lodged  in  a 
groove  beneath  the  tendon  of  the  peroneus  longus.  It  then  runs 
along  the  outer  side  of  the  os  calcis  in  a  sheath  of  fascia  in 
front  of  the  long  tendon,  and  is  inserted  into  the  posterior 
extremity  of  the  fifth  metatarsal  bone. 

The  peronei  act  as  extensors  of  the  foot,  i,e.,  they  point  the 
toes.  Both  muscles,  but  esx)ecially  the  peroneus  longus,  draw  up 
the  outer  side  of  the  foot,  as  seen  in  the  form  of  clul^foot  called 
*  talipes  valgus.'  Both  the  peronei  are  supplied  by  the  musculo- 
cutaneous nerve. 

The  External  Popliteal  Nerve  (Fig.  68,  i)  is  to  be  followed 
through  the  fibres  of  the  peroneus  longus,  to  which  it  was  traced, 
in  the  dissection  of  the  popliteal  space.  The  nerve  lies  close  to 
the  fibula  and  gives  off  a  recurrent  articular  branch  and  a  viuscuUir 
hranchf  which  pierce  the  extensor  longus  digitorum  to  reach  the 
upper  part  of  the  tibialis  anticus  and  the  front  of  the  knee.  It 
then  divides  into  anterior  tibial  (4),  which  pierces  the  extensor 
longus  digitorum,  and  musculo-^utaneous  (3),  which,  after  giving 
branches  to  the  peroneus  longus  and  brevis,  appears  between  the 
peroneus  longus  and  extensor  longus  digitorum,  and  finally  be- 
comes cutaneous  by  piercing  the  fSascia. 

[The  tendons  on  the  back  of  the  foot  are  to  be  divided  or  held 
aside,  and  the  transversus  pedis  in  the  sole  is  to  be  removed  to 
permit  a  clear  view  of  all  tne  interossei.j 


will  ore  a  little  obecnre,  owing  to  the  fibres  c 
appearing  by  their  sides. 

The /Mir  donal  inUrotiti  (Fig.  70)  arise  fti 
of  the  metatarsal  bones  in  nearly  the  whole 
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tiid  are  ituerted  into  the  baaeB  of  the  fint  phalnnges  in  Buch  a 
manner  as  to  abduct  troia.  an  imaginary  line  tlirough  the  second 
(or  long)  toe.  Thns  the  lat  is  inserted  into  the  inner  side  of  the 
fint  phalanx  of  the  second  toe  ;  the  2nd  into  the  oiiler  side  of  the 
finrt  phalanx  of  the  second  toe  ;  the  Srd  and  4th  into  the  outer 
iddes  of  the  first  phalanges  of  the  third  and  fourth  toes. 


Fig.  70. 


Fig.  n. 


The  thrM  plantar  inlerouei  (Fig.  71)  ariie  from  the  inner  aides 
of  the  third,  fourth,  and  fifth  metatarsal  bones,  and  are  interud 
into  the  corresponding  sides  of  the  first  phalanges  of  the  same 
toes.    They  thos  act  as  adductors  towards  tho  second  toe.    The 


Tif-  TO.— The  Dorul  InterennQs  tniueln  of  the  Foot  (J.  T.  Gny).    The 

•  Bgnnaro/BT  to  thewreaifnovial  membruiee. 

Tig.  71.— TheFbntu  Inltrowcwi*  miuolra  of  the  7o<A  (.1  .t,  Qtv;'). 


IGO  THE  KSES  JOIKT. 

interoBsti  are  avpplUd  by  tie  dfcep  branch  of  the  cilfmal  plantnt 

The  mterogs<>i  of  the  foot  should  be  compared  iritli  those  of  tJio 
hand,  in.  which  tliey  are  a  little  more  complicated  owing  to  their 
being  ormnged  oil  each  Bide  of  an  iinagiimry  liue  thmugh  tlio 
middle  or  long  finger.  Thongh  considered  anntDtnically  lu  ad- 
dactora  and  abiluclora,  all  the  muBcleB  by  their  eonneetion  with 
the  extcTiMir  teudoiiB  are  ilexors  of  the  fiiut  and  estensorG  of  ilie 
Bccood  aud  thiril  pbolongea  (v,  p.  70). 


The  Kk'ee  Joikt. 

The  knee  is  a  good  example  of  ginglymus  or  liingc-joint,  the 
movement  taking  place  botweea  the  femur  and  the  tibia,  aud  thv 
patella  gliding  upon  the  former  bone.  It  is  remftrinble  for  having 
interarticular  fibro-cartiloges,  and  its  sj-novial  membrane  is  die 
most  extensivo  in  the  bwly, 

Tie  knee  joint  has  in  front  thi'  expansion  of  tiie  extensor 
muscles  which  help  to  form  its  capsular  ligament,  and  in  front  of 
the  patella  is  a  bursa.  Behind  the  joint  are  the  popliteal  artery, 
vein,  and  iicn-es,  with  the  two  heads  of  the  gastrocnemius  and 
the  popliteus.  To  the  tn7i«r  side  of  the  joint,  but  posterior  to  it, 
are  the  tenctons  of  the  sartorins,  gracilis,  aemi-tendiuosuB,  and 
Bemi-membronosua  ;  and  the  biceps  occupies  a  siuiilnr  position  on 
the  miter  side. 

B  may  conTeniently  be  divided  into 

The  Xxtra-articulor  Ligamentt  are  anterior,  posterior,  two 
lateral,  and  ciipaular. 

The  Anterior  Idgament  (Fig.  72,  3)  is  the  ligamtntum, 
patella,  which  is  a  broad  band  teaching  from  the  lower  margin  of 
the  patella  to  the  tubercle  of  the  tibia,  and  forming  part  of  the 
insertion  of  the  quadriceps  extensor.  The  expansions  of  the  vasti 
muscles  on  each  side  form  an  additional  covering  to  the  front  of 
the  joint  and  become  incorporated  with  its  capsule.  Between  the 
ligament  and  the  bead  of  the  tibia  is  a  bursa,  which  must  not  be 
confounded  with  the  proper  iurm  jwfeWte  in  front  of  tho  bone. 

[To  see  the  remaining  ligaments,  the  popliteal  vessels  cmd 
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neirefi  and  tbe  remains  of  tlie  castrocnemiua  and  plantoris  mnst 
be  lemoved-  Tlie  tendons  of  tHe  biccp>4,  semi-membranosus,  and 
popliteos  are  to  be  traced  out  faUy,  and  ehould  be  corefuUy  pre- 
aenred,  bnt  cnt  short.] 

The  Poiterior  Idgament  (Fig.  73,  t)  (ligamentum  posticum 
Winslowii)  is  closely  connected  with  the  tendon  of  the  scmi- 
membntnosos,  from  which  a  lai^e  hand  of  fibres  paaaea  obliq^uely 


Vie-  72,— ADteiiei  Tiew  of  the  ligaments  of  the  knee 

1.  Tendon  of  rectiu.  6. 

2.  Patella.  6. 
;{.  Liganuntam  palelliB.  7. 
4,  i.  oyaoTial  membran*  diitendcd, 

tbe   expansion   of  the  rutl 
motcUs  having  been  removed. 

Fig.  73.— Ftnterior  Tiew  of  the  llgsiQcnti 

1.  FMeicolaa   of  the   ligBmentum      6. 

poitieum    Win^wii,    deiired 


Internal  Interdl  ligament,  1 
Lons  eitemal  Inlfial  li^ment.  . 
Anterior    Bupcrior    tibio-fibulur 
ligament. 


7.  B 


3.  The  proceai  of  the  tendon  vMeh 

ipreadi  ont  in  the  baaa  of  the 
lioplitent  muMle. 

4.  Tne  proceu  which  ii  lent  for- 
benealh    th«    Internal 


ig  citemol  lateral  ligament, 
irt  exteraal  latcnl  ligament, 
idon  of  tho  popliteiu  muedo 

(tcrior-auperior     tibio-fibular 
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upwnrdj  and  outwards  ncroas  the  bock  of  the  joint  miperfioially  to 
tite  libtea  of  the  capeulor  ligaiuciit 

The  Extemal  Lateral  Lig&me&t  (Fig.  73,  6  £  7)  i^ 
divided  into  two  portions,  the  i«ng  nnd  s)u>rt,  the  long  being  thi; 
anterior  one  of  the  two.  The  diviaiona  of  the  tendon  of  thu 
hicepa  emhraoe  the  long  ligament,  and  must  be  divided  to  expose 
it  thoroughly.  It  is  a  round  cord  attached  to  the  side  of  tiie  cjtemal 
condyle  immediately  ahove  the  depression  for  tlic  popUteus,  and  to 
the  outer  flide  of  the  head  of  the  fibula.  The  tendon  of  the  popli- 
tcus  and  the  external  inferior  ardcular  artery  have  been  traced  be- 
neath it.  The  short  ligament  is  pJaced  behind  the  long,  and  reaches 
from  the  condyle  to  the  head  of  the  fibula,  but  it  is  vi'ry  indistinct. 

The  InteniKl  lAterol  la^ament  (Fig.  TS,  5)  is  a  brood 
band  closely  connecteil  with  the  enpsulur  ligami>nt  It  U  attached 
to  the  Bide  of  the  internal  condyle,  and  to  the  inner  side  of  the 
head  of  the  tibia,  nhere  it  covers  in  the  tendon  of  the  semi- 
membranoaiis  ;  and  is  then  continued  to  the  upper  part  of  the 
shaft  of  the  tibiu,  leaving  an  inturvu!  through  whiuh  the  inferior 
articular  vessels  of  the  knee  pass. 

The  Oapinlar  Ziigament  is  a  fibrous  layer  closely  connected 
with  the  exterior  of  the  synovial  membrane  and  the  inter-articular 
cartilages,  and  attached  to  the  margins  of  the  articular  surfaces 
of  the  bones.  It  passes  beneath  the  other  ligaments  and  is 
strengthened  by  expansions  from  the  several  tendons,  but  is 
pierced  by  the  tendon  of  the  popliteua. 

Xe  tendon  of  the  rectna  is  to  be  divided  and  drawn  down  in 
to  see  the  extent  of  the  synovial  membrane  above  the 
patella,  since  it  reaches  for  a  couple  of  inches  above  the  articular 
Bui&ce  of  the  femur  and  gives  attachment  to  the  tidtcnanu,  a 
email  muscle  arising  from  the  lower  part  of  the  anterior  surface 
of  the  femur.  The  synovial  membrane  is  then  to  be  divided  on 
«ach  side,  as  near  the  condyles  as  poasible,  and  the  patella  turned 
down,  when  the  lijpimenta  mncosum  et  oWia  will  be  seen.] 

The  Iiigamantum  UucoBum  (Fig.  75,  10)  is  a  process  of 
synovial  membrane  attached  to  the  notch  between  the  condyles, 
from  which  it  stretchea  to  immediately  below  the  patella. 

The  Ligamenta  Alaria  {F%.  75,  9)  are  two  folds  of  synovial 
membtane  with,  fringed  borders,  which  are  aeen  on  each  side  of 
the  ligamentnm  n 
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[The  ligamentum  mncosum  is  to  be  cli\'ided  and  the  patella 
turned  down  completely,  when  the  bursa  of  the  ligamentum 
patell^B  can  be  opened  and  seen.  The  capsular  and  posterior 
ligaments  are  to  be  removed,  but  the  lateral  ligaments  are  to  be 
preseired  and  the  crucial  ligaments  dissected.] 

The  Intra-articular  Ligaments  are  the  two  crucial,  the 
CGTonary,  and  the  transverse  ligaments.  Within  the  joint  also 
are  the  two  semilunar  cartilages. 

The  Anterior  Crucial  liigament  (Fig.  V4,  2)  is  attached  to 
the  external  condyle  of  the  femur  at  its  inner  and  back  part,  and 
passes  obliquely  across  the  joint  to  be  inserted  into  the  top  of  the 
tibia  in  front  of  the  spine,  between  the  attachments  of  the  internal 
and  external  semilunar  cartilages,  with  the  latter  of  which  it  is 
doeely  connected. 

The  Posterior  Crucial  liigament  (Fig.  74,  3)  is  broader 
and  stouter  than  the  anterior.  It  is  attached  to  the  internal 
condyle  at  its  anterior  and  outer  part,  and  passes  nearly  vertically 
to  the  posterior  margin  of  the  top  of  the  tibia  and  popliteal  notch, 
being  closely  connected  with  the  posterior  extremity  of  the 
internal  semilunar  cartilage. 

The  crucial  ligaments  would  alternately  check  extreme  flexion 
and  extension,  the  anterior  ligament  becoming  tightened  when 
the  knee-joint  is  extended,  and  the  posterior  Avhen  the  knee  is 
Jlexed, 

If  the  lateral  ligaments  are  now  divided,  it  will  be  found  that 
the  femur  and  tibia  become  more  separated  tlian  before,  showing 
that  the  object  of  the  crucial  ligaments  is  not  simply  to  maintain 
the  articular  surfaces  in  apposition.  It  will  also  be  seen  that 
whilst  rotation  of  the  tibia  outwards  can  now  be  carried  to  an 
extreme  degree  (so  as  to  bring  the  crucial  ligaments  almost 
parallel),  rotation  inwards  is  inunediately  checked  by  the  crossing 
of  the  ligaments,  and  it  is  thus  that  the  tendency  of  the  popliteus 
muscle  to  rotate  the  leg  inwards  is  counterbalanced.  The  proof 
of  this  is  that  when,  in  extensive  disease  of  the  knee,  the  crucial 
ligaments  are  destroyed,  there  is  a  constant  tendency  for  the  leg 
to  become  inverted. 

The  Transverse  Ligament  (Fig.  74,  4)  is  a  small  band  con- 
necting the  anterior  extremities  of  the  semilunar  cartilages,  and 
often  not  distinct 
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5.  Anterior  r 

3.  PoiKrior  crucial  liKameat. 

4.  TnnaTerae  ligameal. 

6.  AtUcbmont  of  tbo  ligamenlun 


8.  P  It      th      gam  a  um  pRUllio 

9.  BurM  situated  between  tbeliga- 

mentum  nnlcIUe  and  bead  of 
the  tibia  laid  open. 

10.  Anterior    BUpcrioi   tibio-GbuIiir 

ligament. 

11.  latiTosseous  m 


^hich   aBcendi  betweeri    the 

tradoQ  of  the  extensor  muscles 

tensor.  of  thn  leg  end  the  tiont  of  tho 

3.  Patella.  loirer  eitreniity  of  the  femur. 

4.  Ligamentuffl  patellie.  9.  Oue  of  the  alir  ligaments;  Ihs 
6.  The  head  oF  Ihe  tibia.  other  has  been  removed  with 
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1    patella)    and    the       10.  Ligamentum      mucoaani      Icn 
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headoftheiioiB. 
7.  Mo«of  fat  projecting  btoeaTity 

of  the  joint  below  tile  pateUa. 
*  *  The  synovial  membrane. 
B.  Tlie  pouch  of  ajnovial  numbrano 


11.  Anterior  external  crudal  liga- 

12.  Poiteiiot  tigament. 


TIBIO-FIBULAR  ARTICULATIONS.  165 

The  Semilunar  Cartilages  (Fig.  74)  can  be  partly  seen  now, 
but  will  be  fully  exposed  by  dividing  the  crucial  ligaments. 
They  are  fibro-cartiloges  which  are  thicker  at  the  outer  than  at 
the  inner  margins,  and  which  serve  to  deepen  the  condyloid 
cavities  on  the  top  of  the  tibia,  being  attached  to  the  mai^^  of 
the  bone  by  short  fibres  called  the  coronary  ligaments.  The 
extremities  of  each  cartilage  are  fixed  respectively  in  front  of  and 
behind  the  spine  of  the  tibia,  by  short  strong  bonds  of  fibrous 
tissue. 

The  Internal  Semilunar  Cartilage  (Fig.  74,  6)  is  oval  in 
form  and  embraces  the  extremities  of  the  external  cartilage.  Its 
anterior  extremity  is  attached  to  the  tibia  in  front  of  the  anterior 
crucial  ligament,  the  posterior  extremity  is  attached  in  front  of 
the  posterior  crucial  ligament. 

The  External  Semilunar  Cartilage  (Fig.  74,  7)  is  nearly 
circular ;  its  anterior  extremity  is  attached  to  the  tibia  imme- 
diately in  front  of  the  spine,  and  is  connected  with  the  insertion 
of  the  anterior  crucial  ligament.  Its  posterior  extremity  is 
attached  to  the  back  of  the  spine  of  the  tibia,  and  is  connected 
with  the  posterior  crucial  ligament  by  a  distinct  slip. 

The  Attachments  to  the  top  of  the  Tibia  from  before 
and  backwards  will  be  seen  to  be  as  follows  : — 

1,  Transverse  ligament ;  2,  Anterior  extremity  of  internal  semi- 
lunar cartilage  ;  3,  Anterior  crucial  ligament;  4,  Anterior  ex- 
tremity of  external  semilunar  cartilage  ;  5,  Posterior  extremity  of 
external  semilunar  cartilage  ;  6,  Posterior  extremity  of  internal 
semilunar  cartilage  ;  7,  Posterior  crucial  ligament. 

The  Synovial  Membrane  (Fig.  75)  extends  for  at  least  two 
inches  above  the  articular  surface  of  the  femur,  forming  a  pouch 
beneath  the  extensor  muscles.  It  is  reflected  from  the  articular 
surface  of  the  femur  over  the  crucial  ligaments  to  the  articular 
surfieu^e  of  the  tibia,  covering  both  aspects  of  the  semilunar  carti- 
lages, and  then  lines  the  capsular  ligament.  It  gives  a  tube 
around  the  tendon  of  the  popliteus  where  it  is  within  the  capsule, 
and  has  already  been  seen  to  form  the  ligamentum  mucosum  and 
ligamenta  alaria. 

TiBio^FiBULAR  Articulations. 
[The  whole  of  the  muscular  fibres  connected  with  the  houfift  ^^ 
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the  tibia  to  the  fibula.  It  is  attacliid  U)  tl 
bordera  of  both  bones  in  all  their  lower  [mr 
above  tlirougli  which  the  anterior  tibial  Tes»< 
blane  has  an  opening  in  it  near  the  lower  par 
'  ir  peroneal  art«ry  reaches  the  front  of  t^ 
Belon'  the  interosseous  ii; 
ferioriiiUrosseoni  Iv/mnent,  wl 
short  filires  passinR  between 
impresaiotw  on  the  adjacent 
anil  fibnla  inuneJiately  abovt 
eolation. 

The  Inferior  tibio-fibular  i 
\i  B,  simple  arthrodiol  joint  < 
,  ouUe-joiut.  It  has  anterior 
ments  between  the  two  boni 
above,  and  in  addition  a  fn 
ligament  (3)  placed  below  th 
tiiict  from  it,  which  reaches 
malleolna  to  fhe  posterior  bu 
of  the  tibia,  forming  part  of  the  tme  ankle  joi 
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Ankle  Joint  and  Articulations  of  the  Foot. 

The  ankle  joint  is  a  hinge  joint  capahlc  of  limited  lateral 
motion  when  the  toca  are  pointed.  It  has  in  front  the  tendons  of 
the  tibialis  anticus,  the  tibial  vessels  and  nerve,  the  extensor 
propriuB  poUicLs,  and  the  extensor  longus  digitorum  with  the 
peroneus  tertius.  Behiiul,  to  the  inner  side  are  the  tendons  of 
the  tibialis  posticus,  the  posterior  tibial  vessels  and  nerve  (or  it 
may  be  the  plantar  vessels  and  nerves) ;  tlie  flexor  longus  pollicis 
near  the  middle  ;  and  to  the  outer  side,  the  tendons  of  the 
peroneus  longus  and  bre-vis.  Tlie  ankle  joint  has  anterior, 
posterior,  and  two  lateral  ligaments. 

The  Anterior  Ligament  (Fig.  77,  7)  is  a  broad  membrane 
which  is  seldom  seen  entire.  It  is  attached  to  the  lower  margin 
of  the  tibia,  and  to  the  anterior  margin  of  the  superior  articular 
saifacc  of  the  astragalus,  joining  the  lateral  ligament  on  each 
nde. 

The  Posterior  Ligament  (Fig.  76,  7)  is  not  described  by 
many  authors,  and  is  little  more  than  a  few  fibres  stretching  over 
the  synovial  membrane  between  the  back  of  the  tibia  and  the 
astragalus. 

The  Internal  Lateral  Lig^ament  (Fig.  77,  6)  is  triangular  in 
shape,  and  hence  has  been  called  deltoid.  The  apex  is  attached  to 
the  extremity  of  the  internal  malleolus,  and  tlie  base  to  the  pos- 
terior part  of  the  astragalus,  to  the  lesser  process  of  the  os  calcis, 
and  the  tuberosity  of  the  scaphoid  bone.  A  strong  daep  portion 
passes  from  the  apex  of  the  malleolus  to  the  side  of  the  astragalus. 

The  External  Lateral  Ligament  (Fig.  78)  consists  of  three 
slipe  ;  two  horizontal  attached  to  the  astragalus,  and  one  more  or 
less  vertical,  to  the  os  calcis.  The  anterior  slij>  (6)  is  attached  to 
the  front  of  the  external  malleolus  and  to  the  side  of  the  astra- 
galus in  front  of  the  superior  articular  surface  ;  the  middle  (7)  is 
a  round  cord  which  reaches  backwards  from  the  tip  of  the 
malleolus  to  the  outer  side  of  the  os  calcis  about  its  middle  ;  the 
posterior  (8)  is  attached  to  the  deep  groove  behind  the  articular 
surface  of  the  external  malleolus,  and  passes  horizontally  to  the 
posterior  surface  of  tlie  astragalus  beliind  the  articulation  with 
the  tibia  (Fig.  76,  5). 

The  Oalcaneo-astragaloid  Articulation  has  external,  poi" 
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the  upper  margin  of  the  greater  process  of 
poiterior  is  placed  between  the  posterior  pari 
close  to  the  groove  in  the  astragalus  through  ^ 
the  flexor  longus  poUicis  x>asses.  The  interc 
be  seen  when  the  joint  is  opened.  It  is  a 
passing  from  the  groove  between  the  two  conca 
of  the  astragalus,  and  the  corresponding  groo 
convex  articular  surfaces  on  the  superior  aspec 
The  tendon  of  the  tibialis  postictLs  is  to  be  ft 


Fig.  77. — ^Internal  view  of  the  ankle  joint  (f 


1.  Internal  malleolua  of  the  tibia. 

2.  2.  Aftragalus. 

3.  Otcalcis. 

4.  Scaphoid  bone. 

6.  Internal  enneiform  bone. 
6.  Internal  lateral  or  deltoid  liga- 
ment 


7.  Anterior  li 

8.  Tcndo  Ach 
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and  will  be  found  to  be  principally  attached  to  the  tuberosity  of 
the  scaphoid  bone  and  the  adjacent  internal  cuneiform  bone, 
giving  slipB  also  to  all  the  adjacent  bones  of 
the  toisuB,  with  the  exception  of  the 
astragalus.  Thcie  must  be  tcmoved  to  aee 
the  true  ligaments  of  the  joints. 

Iiigamenta  of  the  Tarrtu.  On  tlie 
donal  aspect  of  the  remaining  tarsal  bones 
will  be  found  a  number  of  short  bands 
or  fibres  which  pass  between  adjacent 
bones,  and  have  received  names  as  ligaments 
accordingly. 

On  the  plantar  aspect  there  are  similar 
ligaments,  three  only  of  which  are  worthy 
of  special  notice,  viz.,  the  long  and  short 
calcaneo-cuboid  ligaments,  and  the  cal- 
caneo-Bcaphoid  ligament 

The  Long  Calcaneo-Cuhoid  Lig^ameat 
(Fig.  79,  4) — ligamenttim  longurn  planlce 
—  is  a  brood  ligament  which  has  been 
already  seen  in  the  dissection  of  the  sole  of 
the  foot.  It  is  eitenaively  attached  to  the 
under  surface  of  the  OS  cakis  in  front  of 
the  tuberosities,  and  passes  forward  to  be  attached  to  the  posterior 
mai}n»  of  'he  peroneal  groove  in  the  cuboid  bone.  Some  of  the 
fibres  paM  on  over  the  tendon  of  the  peroneus  (to  which  they 
form  a  sheath),  and  ate  attached  to  the  bases  of  the  second,  third, 
and  fourth  metatarsal  bones. 


Fif .  79.— Ligament*  of  the  sale  of  the  foot  (tram  Wiban). 


1.  Oi  calcia. 

2.  Aatragalu*. 

3.  Tubcrodtyof  the  KaphDidbons. 
1.  Long  aJcanpo-cuboid  li^unea^ 


8,  8.  Tendon  of  ths  peraneiu  longiu 

9,  9.  PLutu  laito-motatanal  li(«- 


angcal  articulation 
of  the  great  toe;  the  (uno 
llgammt  is  seen  on  the  other 
toet. 

11.  Lateral  ligBmonti  of  the  meta- 

tano-phBLmgeal  articulation, 

12.  TnniTcree  ligament. 

13.  Lateral  ligamenta  of  the  pha- 
E  the  great  toe;  tho 


le  ligamenta  are  loen  on  tha 
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]•',-;!,  lis,  ^\lli^]l  -[.a-^.^  iiitiii(-(li -t  .•!  \-  I'lir.i; 
Miii.u  «•  «'!'  ilu;  lii-aiiu-iit  is  covciimI  with  llie  .-^vi 
the  a-stragalo-scaphoid  articulation. 

NninerotiB  interosseous  ligaments  bind  the 
firmly  together^  and  will  be  seen  when  the  joi 

The  Metatarsal  Bones  (Fig.  79,  9)  are 
tanms  by  strong  dorsal,  plantar,  and  interossco 

The  dorsal  ligaments  are  one  to  each  metaU 
tarsal  bone  with  which  it  articulates  ;  but  the 
in  addition  to  its  ligament  from  the  middle  e 
slips  from  the  internal  and  external  cuneilbi 
which  its  base  is  wedged. 

The  plantar  ligaments  are  less  regular,  and  i 
slips  from  the  calcaneo-cuboid  ligament. 

The  interosseous  ligaments  are  short  strong 
slightly  in  different  subjects.  There  is  alway 
internal  cuneiform  and  the  second  metatarsi 
may  exist  between  the  external  cuneiform  and  t 
bone  ;  and  a  third  between  the  external  cuneii 
metatarsal  bone. 

Transverse  dorsal,  plantar,  and  interosseous 
the  bases  of  the  metatarsal  bones. 
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bettreen  tte  tibia  and  fibula  iuto  tlic  inferior  tibio-fibular 
articolation. 

The  8ncl  eynoviftl  membrane  lines  the  poaterioi  calcaneo-aatia- 
galoid  articnlation  (ii). 

The  3nl  ajnovial  membrane  coveis  the  head  of  the  astragalus 
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and  the  concare  surface  of  the  scapho  d  bi;  ng  prolonged  back- 
wonla  mto  the  antenor  calcaneo-aatragalo  i  art  illation  (in) 

The  Btroiip,  n  e  oimoim  /  gan  e  t  connccling  tl  e  under  Burface  of 
the  aatragaluB  an  t  the  upper  surface  of  tl  e  os  calc  s  will  now  be 
Been.  It  is  attached  to  the  deep  groove  found  between  the  two 
articulations  in  each  bone.  An  interoucima  ligament  will  also  be 
seen,  vhen  the  astragalus  is  displaced,  passing  from  the  upper 
border  of  the  greater  proceea  of  tJie  oa  colcis  to  the  cuboid  and 
scaphoid  bones. 


Fig.  80.— SwtioQ  t 

1.  TiMa. 

3.  ArtngUiu. 

4.  Scaphoid. 
t.  Cuboid. 
6.  Eilcnuil  ctmnform. 


ahow  (be  WTnt  (rnoTial  mcmbraDea  of  the  foot  (from 
WiUon). 

8.  Intcnud  cimeiforu, 

9.  First  melaturaal. 

10.  Becond  metatanal. 

11.  Third  metatarsal. 

12.  Fourth  luetatarsal. 


13.  FiAti  metatonal. 
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The  4th  synovial  membrane  (iv)  is  jilaced  between  tbe  Rrejtcr 
prote&g  of  the  oa  calcia  and  the  back  of  the  cuboid  bone,  anil  wbeu 
it  is  opened  the  peonliar  maimer  in  which  the  two  bones  nre 
locked  togetlier  will  \>e  seen.  An  inUroueous  ligament  will  be 
found  between  the  os  calcia  and  cuboid  bone  to  tbe  inner  aide  of 
the  synovial  cavity, 

Thit  6th  synovial  membrane  (v)  is  Ijetwcen  the  scaphoid  and 
the  three  cuneiform  bones,  and  will  be  found  to  pass  between  the 
middle  and  external  cuneiform  bones  to  their  anl^trior  surfaces, 
and  the  baseu  of  the  .second  and  third  metatamal  bones  (vn). 
It  is  also  prolonged  into  the  orticulcitiuns  betiveen  the  second, 
third,  and  fourth  nietatiiTBal  bones  (ix),  and  sometiuies  into  that 
between  the  external  coneiform  and  cuboid  bones,  in  which  ciise 
au  interosecotiB  ligament  often  exiating  between  the  eitemal 
cuneiform  and  the  fourth  luctatarsal  hone  is  wanting. 

iiiierosmou*  ligaments  wiU  be  found  between  tbe  Bcnphoid  and 
cuboid  bones  j  between  the  internal  and  middle  cuneiform  bunes  ; 
between  tbe  middle  aud  external  cuneifonu  bones  ;  and  between 
the  external  cuneiform  and  cuboid  bones. 

The  6th  synovial  membrane  (viii)  will  be  found  between  the 
front  of  the  cuboid  bone  and  the  bases  of  the  fourth  and  fifth 
nutatarsal  bones,  and  entering  the  articulation  between  them. 

The  7th  is  &  separate  synovial  membrane  (vi)  for  the  first 
metatarsal  bone,  being  pkced  between  it  and  the  internal  cunei- 
form hone. 

Surgery.— The  shape  of  the  articulations  should  be  particidarlv 
noticed  with  reference  to  the  several  amputations  about  t)ie  foot 
At  the  ankle  the  astn^alus  is  locked  between  the  projecting 
malleoli,  and  it  is  only  by  dividing  the  lateral  Lgaments  by  tlie 
side  of  the  astragalus  and  outaide  the  joint  altogether,  that  the 
bones  can  be  separated,  as  in  Syme's  or  PirogofFs  amputation^!. 

The  astragalo-scaphoid  and  calcaneo-cnboid  articulations  will 
be  seen  to  be  nearly  parallel,  and  are  easily  opened  in  Cbnpart's 
amputation.  The  guides  for  this  operation  are  the  tubercle  of 
the  scaphoid  bone  on  the  inner  side,  and  a  point  midway  between 
the  external  malleolus  and  the  fifth  metatarsal  bone  on  the  outer 
aide,  where  occasionally  a  projection  may  be  felt.  If,  in  per- 
forming this  operation,  the  articulation  in  front  of  the  scaphoid 
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should  be  opened  by  mistake,  the  operator  would  at  once  see  the 
three  articular  surfaces  for  the  cuneifonn  bones,  instead  of  the 
single  globular  surface  of  the  astragalus. 

The  operation  of  disarticulating  the  metatarsus  from  the  tarsus 
(Hey's  or  Lisfranc's  amputation),  is  rendered  very  difficult  by  the 
fact  that  the  base  of  the  second  metatarsal  bone  is  firmly  wedged 
between  the  internal  and  external  cuneiform  bones,  projecting 
farther  into  the  tarsus  than  the  other  bones,  and  being  also 
attached  to  the  internal  cuneiform  by  a  strong  interosseous  liga- 
ment. In  amputating  at  this  point  therefore,  after  opening 
the  articulation  of  the  first  and  three  outer  metatarsal  bones,  it  is 
necessary  to  tlinist  the  point  of  the  knife  between  the  internal 
cuneiform  and  second  metatarsal  bones  to  divide  this  ligament,  or 
there  will  be  danger  of  dragging  away  the  internal  cuneiform 
bone.  The  articulations  are  placed  obliquely,  that  of  the  fifth 
being  posterior  to  that  of  the  first  metatarsal  bone,  the  bases  of 
both  these  bones  forming  the  guides  to  the  surgeon. 

The  articulation  8  betAveen  the  metatarsal  bones  and  the  phalanges, 
and  between  the  phalanges  themselves,  are  similar  to  those  in  the 
hand,  but  on  a  smaller  scale,  and  therefore  more  difficult  of 
dissection.  Reference  may  be  made  to  the  hand  for  their  descrip- 
tion.    {Vide  p.  83.) 
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PART  m. 

DISSECTION  OF  THE  ABDOMEN. 


[Ute'Stttdent  is  Tfq-aeited  ioread  tht '  Introduetion'  Jf/oiv.  commencing 
the  disMclion,  imlrss  lie  has  don*  so  prmuiuly.] 

Surgery. — Before  the  Biibject  ie  tied  op  for  Ihe  dissection  of 
the  perinEBBm,  tlic  studeut  should  practise  tlie  opemtion  of  intro- 
ducing the  catheter. 

In  the  cape  of  liu*  Mala  Subject  llu'  (ijitrntcii'  cliould  stand  dh 
the  left  side  of  the  body,  aud  having  oiled  a  perfectly  irnootli  and 
clean  stalf  or  eound,  should  grasp  the  end  of  the  pcsia  n-itli  the 
left  hand,  and  draw  it  upwards  so  as  to  stretch  tlie  urethra  whilst 
introducing  the  instrument.  Tlie  sound  is  to  be  held  lightly  in  the 
right  hand,  and  is  to  be  passed  at  tirst  along  the  fold  of  the  groin, 
but  when  it  has  entered  the  urethra  for  a  few  inches  it  is  to  he 
brought  parallel  to  the  median  line  of  the  body.  The  introduction 
of  an  instrument  is  more  difficult  on  the  dead  than  on  the  living 
body,  owing  to  the  want  of  the  mucous  secretion  of  the  urethra, 
and  the  relaxed  condition  of  the  canal ;  and  it  is  advisable  there- 
foie  to  withdraw  the  instnunent  and  oil  it  afresh  if  any  obstruc- 
tion should  occur, 

When  an  obstruction  to  entering  the  bladder  occurs,  tlie  left 
hand  should  be  placed  upon  the  perinteum  at  the  point  to  which 
the  staff  has  readied,  and  may  be  made  to  grasp  the  urethra  and 
guiile  the  instrument  in  its  right  course. 

When  the  point  of  the  staff  has  passed  the  bnlb,  the  handle  is 
to  be  depressed  between  the  thighs,  and  the  puint  of  the  iiistm- 
ment  will  probably  enter  the  bladder.  If  it  is  found  impossible 
to  depress  the  handle,  the  stadent  may  be  certain  that  he  has 
failed  to  pass  the  triangular  ligament,  wd  should  be  very  gentle 
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in  Ilis  manipnlations,  or  he  will  vcTy  probably  perforate  tlie  bulb. 
By  a  series  of  veiy  cautious  efforti?,  aided  by  the  left  hand  on  the 
perinsBum,  the  staff  may  at  last  be  passed,  or  if  an  organic  stricture 
should  exist,  it  will  l)e  necessary  to  use  a  smaller  instrument. 

When  the  handle  of  the  instrument  can  be  depressed  between 
the  thighs,  the  student  may  judge  of  its  having  entered  the 
bladder  by  the  readiness  with  which  it  passed,  and  by  the  ease 
with  whicli  the  end  of  the  staff  can  be  rotated  in  the  bladder.  In 
all  cases,  however,  it  is  advisable  for  the  student  to  introduce  his 
left  fore-finger  into  the  rectum,  in  onler  to  ascertain  that  the 
instrument  is  not  in  a  false  passage,  and  also  in  order  to  appreciate 
the  thickness  of  tlie  coats  of  the  bladder,  the  size  of  the  prostate, 
and  the  course  the  catheter  would  take  on  the  living  body. 

In  the  Female  Subject  it  will  be  advis^iblc  to  examine  the 
position  of  the  urethra  by  separating  the  Libia,  before  attempting 
to  introduce  an  elastic  catheter.  It  will  be  seen  that  the  orifice 
of  the  nrethni  is  separated  from  the  clitoris  by  the  space  known 
as  the  vestibule,  and  that  it  is  close  above  the  entrance  to  the 
vagina.  To  pass  the  catheter,  the  student  should  stand  on  the 
right  side  of  the  subject,  and  having  passed  the  left  fore-finger 
l)etween  the  thighs  and  labia,  should  place  it  at  the  anterior  edge 
of  the  orifice  of  the  vagina  ;  the  flexible  catheter  being  then 
passed  along  the  fore-finger  can  be  slightly  raise<l  so  as  to  enter 
the  urethra,  and  will  be  felt  in  iU  passage  through  that  canal  by 
the  finger  at  the  orifice  of  the  vagina.  It  will  be  well  to  practise 
the  operation  once  or  twice  with  the  parts  exposed  to  view,  and 
then  to  repeat  it  with  a  cloth  th^o^vn  over  the  pubes,  as  would  be 
done  in  actual  practice. 

The  PERixiEUM. 

[The  perina3um  is  now  to  be  fully  exposed  by  bringing  the 
buttocks  of  the  subject  to  the  ed^e  of  the  table,  where  they  are  to 
be  raised  upon  a  block.  The  thighs  are  then  to  be  flex^  upon 
the  abdomen,  with  the  lees  bent ;  and  the  body  is  to  be  secured 
upon  the  table  with  a  coru  passing  beneath  it  from  one  knee  to 
the  other,  a  block  being  plaiced  lengthways  between  the  knees  to 
keep  them  sufficiently  apart  The  staff  is  to  be  retained  in  the 
male  urethra,  and  secured  in  its  place  by  tving  a  loop  of  string 
iQuad  the  penis  and  fastening  it  to  the  hcmdle  of  the  «itAi^\ 
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XxteniAl  Appearances. — lit  &e  m<de  the  skin  ia  af  &  dailicr 
tint  than  tliat  of  the  rest  of  the  Vxiy,  and  ie  more  or  less  coveri-d 
nith  hair,  which  shouli]  !>«  removed.  In  iraat  will  be  found  tlie 
scrotum,  containiiig  the  two  tester,  and  obsciuing  at  present  iha 
root  of  the  pcaia  and  deeper  portion  of  the  nrethia.  Behind  the 
Hcroluin  K  the  anus  or  orifice  of  the  bowel,  and  1>etween  the  two 
ia  tlie  true  ptrinttiim,  wliich  will  be  seen  to  he  marked  by  a  mediiui 
raphe.  Around  the  anna  the  tikin  is  thrown  into  folds,  which,  if 
enlarged,  fomi  one  Tnriety  of  extemcd  piles.  By  drawing  the 
auua  cilightly  open,  a  whit«  linu  will  be  seen,  marking  tl]c  junction 
of  the  skin  with  the  mucous  membrane,  and  corre«pon<ling  to  the 
separation  between  the  internal  and  external  sphincter  musdea 
(Hilton). 

III.  the  fcmaU  (Fig.  85)  the  ecrotiun  may  be  eonaideretl  to  be 
fiplic  in  the  median  line,  to  fomi  the  two  labia  me^ora,  whieh 
however  consist  simply  of  cellular  tissue  and  iat,  und  are  con- 
tinuous above  with  the  mom  Venerin,  a  thickened  portion  of  the 
inlegnnieiit  over  the  piibes  (only  partially  seen  in  this  view). 
The  labia  are  united  in  front  by  the  anlerior  eommismre ;  they 
hound  the  vulva  and  are  continued  backwaida  to  the  anterior 
boundazy  of  the  perinseuni,  where  they  are  united  by  \iie  poslerior 
eommiiiure.  In  a  female  who  has  not  borne  children,  a  amall 
transverse  fold  of  mucous  membrane  may  be  seen  Just  within  the 
poBterior  commissure,  which  is  called  the /ourcAeWe,  and  between 
the  two  is  thefosna  iianumtarii. 

By  separating  the  labia  the  clUorii  will  be  seen  at  the  upper 
part  of  the  vulva,  resembling  a  diminutive  penis  in  appearance 
and  Btmcture,  and  having  a  small  and  ill-defined  glmt*  and 
prtpuce^ 

The  nympfia  or  labia  minora  extend  obliquely  downwards  from 
each  side  of  the  clitoris,  being  connected  both  with  the  organ  it- 
self and  its  prepuce,  and  are  lost  in  the  labia  majora  aud  wall  of 
the  vagina  below. 

The  wttibule  is  a  triangular  interval,  with  the  apex  at  the 
clitoris  and  the  base  at  the  oriiice  of  the  vagina,  the  sides  being 
formed  by  the  nymplitc.  An  inch  below  the  clitoris  is  the  meatas 
lainariae,  which  is  slightly  prominent,  aud  is  placed  immediately 
above  the  orifice  of  the  vagina, 

The  entrance  of  the  vagina  may  be  more  or  less  occluded  by  a 
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hymen^  which  is  a  reduplication  of  mucous  membrane,  usually  of 
a  crescentic  form  with  the  concave  border  upwards.  When 
mptuied  it  forms  carunculas  myrtiformes,  three  or  four  little  pro- 
jections from  the  vaginal  wall.  On  each  side  of  the  vagina  im- 
mediately in  front  of  the  hymen,  or  its  remains,  are  the  orifices  of 
the  vtdvo-vaginal  glands  or  glands  of  Bartholin.  The  orifices  of 
niimeroas  sebaceous  follicles  will  also  be  found  scattered  over  the 
vulva. 

The  true  periruBum  of  the  female  is  between  the  posterior  com- 
missure of  the  labia  and  the  anal  orifice,  and  Ls  from  an  inch  to  an 
inch-aud-a-half  long,  but  becomes  considerably  elongated  during 
labour.  The  finger  shonld  be  introduced  into  the  vagina  to 
ascertain  the  position  and  condition  of  the  cervix  and  os  uteri. 

Boundariea  of  the  PerinsDum. — These  are  the  same  in 
both  sexes,  and  can  be  best  ascertained  by  phicing  a  pehns,  on 
which  the  ligaments  are  preserved,  in  the  same  position  as  the 
subject,  when  the  space  under  examination  will  l)e  seen  to  corres- 
pond with  the  inferior  aperture  of  the  pelvis.  In  front  is  the 
symphysis  pubis,  with  the  divergent  rami  extending  to  the 
tuberosities  of  the  ischia,  which  form  the  lateral  boundaries. 
Posteriorly  the  great  sacro-sciatic  ligaments  extend  to  the  sacrum, 
but  in  the  recent  subject  the  margins  of  the  glutei  maximi  muscles 
overlap  these  and  reach  to  the  coccyx,  which  is  the  posterior 
limit  of  the  space. 

The  perinsBum  has  been  generally  considered  to  resemble  the 
heraldic  lozenge,  but  has  more  aptly  been  compared  to  an  inverted 
ace  of  hearts  (Thompson).  The  inferior  aperture  of  the  pelvis  is 
larger  in  the  female  than  in  the  male,  but  considerable  variation 
in  the  space  between  the  rami  of  the  pubes  wiU  be  found  in 
different  individuals. 

The  perina)al  space  may  l)e  conveniently  divided  into  halves, 
by  a  line  passing  fix)m  the  anterior  border  of  one  tuberosity  of 
the  ischium  to  the  other  ;  the  anterior  or  urethral  half  contains 
the  nrino-genital  organs,  and  the  posterior  or  rectal  half  the  lower 
extremity  of  the  bowel. 

Posterior  Space  in  both  Sexes. 

[A  little  cotton-wool  is  to  be  introduced  into  the  rectum.^  «sw^ 
the  anus  is  then  to  be  carefully  sewn  up,  the  &litc\i<i«\)^\'w^  ^^^^ 
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as  near  the  white  lino  mentioned  above  nspoBsilile.  A  tvnnaveTBe 
inciBion  ia  then  to  be  made  in  front  of  Iho  onu*,  Mnnecting  the  two 
taberoaities,  and  a  Btmilar  one  acrou  the  lower  extremity  of  the 
eowj-x,  TLeae  are  to  be  juined,  by  ineifiions  carried  round  the 
onus  S3  near  the  sutures  m  possible,  and  the  ikin  is  to  be  reflected 
OB  each  side.] 

The  j^hincter  Ani  (Fig;  81,  i6)  (externa!)  surronnds  the 
tmiiB  and  is  close  lieneath  tbe  skin.  It  consists  of  two  symme- 
trical balvee,  which  are  oltached  to  the  tip  of  the  coceyi  behind, 
(Hid  meet  iji  front  of  tbe  anus  at  the  '  t'entral  point  of  the 
perintBom.'  The  external  sphincter  controls  the  lo\ver  end  of  the 
boiyel,  and  is  uupplicd  by  the  inferior  bicnioi'rhoidiil  norre  and  by 
a  branch  of  llic  fourth  sacral  nerve. 

The  Internal  Sphincter  cannot  be  Been  at  preeenL  It  is 
merely  a  thickened  band  of  the  nnstriped  circ\ilar  fibiea  of  the 
rectum,  and  dilfcrs  thererore  in  structure  from  the  external 
Kphiucter,  whith  is  a  vuluntary  niiiacle. 

[The  edze  of  the  gluteus  maximus  is  now  to  1)e  defined,  since  it 
forms  the  boundary  of  the  dissection  ;  it  iviU  be  found  extending 
obliquely  upwards  and  outwards  (in  tliia  position)  from  the  tip  of 
the  coccyx.  The  fat  iillin"  the  space  between  the  anus  and  the 
edcc  of  the  muscle  is  to  ue  carefully  removed  piecemeal,  care 
bemg  taken  to  pre^rve  the  inferior  ha:morrhoidal  vessels  and 
nerves  which  run  nearly  transversely  towards  the  bowel,  and  also 
a  little  branch  of  the  fourth  sacral  nerve  near  the  posterior  part  of 
the  space,  or  ischio-rectal  fossa.] 

The  Ischio-rectal  Foua  (Fig.  81)  is  the  space  on  each  ^de 
ot  the  rectum  bounded  by  the  tuber  iscliii  and  the  gluteus 
maximus  muscle.  Its  deep  boundaries  ore,  on  the  tnn«r  side  the 
levator  ani  muscle,  which  slings  the  rectimi,  and  has  an  oblique 
direction  towards  the  middle  line ;  and  on  the  outer  side,  the 
obturator  interaus  lying  on  the  internal  aurfiice  of  the  thyroid 
foramen.  Both  these  muscles  ore  covcreil  by  proceasea  of  fascia 
derived  from  the  pelvic  fascia ;  that  covering  the  obturator  muscle 
being  called  the  obtarator  fascia,  and  that  upon  the  levator  ani 
being  the  annl  fascia  {lee  diagram  of  pelvic  fascia).  When  the 
finger  is  pushed  into  this  space,  it  is  prevented  from  entering  the 
pelvis  by  the  reflection  of  this  fascia  upon  the  two  muscles. 

On  the  outer  side  of  the  space  and  behind  the  margin  of  the 
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pabes  the  pndic  vesacla  sad  nerres  can  be  felt  encloseil  in  a  tnbe 
of  Ikscia,  and  it  ie  here  tUat  the  artery  con  be  efiectually  com- 
pKMed  in  cases  of  hismOTrhage  after  lithotomj. 

Snrgeiy. — The  tissuea  in  the  ischio-rectal  fossa  are  mote  or 
leaa  involved  in  the  several  .forma  of  fistula  in  ano,  and  the 
■phineter  ani,  together  with  some  of  the  fat  and  a  small  branch  of 
alter;',  will  be  divided  in  the  onlinary  operation  for  the  core  of 
tliat  affection.  In  the  operation  of  latecal  lithotomy  tbe  left  iachio- 
nctiti  foAsa  is  cat  into,  and  core  hait  to  be  taken  not  to  injure  the 


Tig.  SI  .—Superficial  diMMlioQ  of  male  pcrinxum  (drawn  by  J.  T.  Gray), 

1.  Infeiior  pudendal  ncrre. 

2.  Urethra. 
3-  ExternBl  or  pmlerioc  ■uperficliil 

4.  Km  penis. 

5.  Snpcrflcial  perintciil  artm'. 

6.  Deep  imyer  of  lupoTficiol  iksciiL 

(reflected). 

7.  Internal  or  anterior   auperfiFlal 

perinnl  ncrre. 

8.  Aoeeler&toc  uriuD. 
S.  Htwoalu    bnukchei    of    padic 


10.  Erect<)r  pcnii. 

11.  Pudiu  artery  and  ni 

12.  Deep  periniDiil  foecla  or  tiion' 

gulnr  ligament. 

13.  Inferior    ha^morrhoidal    artery 


round  tninsrcr 
15.  Eronch  of  fourth  locral  ni 
Id.  Sphincter  ani. 
IS.  Levator  ani. 
20.  Glateus  mannmt. 


rectiun  on  tUc  iuiiev,  or  tlie  puilii;  artery  on  the  outer.  Bide  of  the 

The  Levator  Ani  Muacle  (Fig.  SI,    18)  arisa  within  the 

peh-is,  being  attjicluTl  lu  the  back,  of  the  oa  pubis,  to  the  spine  uf 
tiic  iscliiuni,  owl  to  the  pelvic  fascia  between  tlio«e  pointii.  It  is 
now  seen  at  its  iiuerlion  intii  the  uentnkl  line  of  \itv  perinEeuiu, 
where  it  nieeta  its  fellow  of  tlie  opposite  side  both  in  front  of  and 
bcliind  the  rectnin  j  it  is  inserted  lUao  into  the  lide  of  the  rectum, 
and  into  the  (interior  surface  of  the  extieniity  of  the  coccyx  vrith 
the  opposite  mnflcle. 

Tlie  levator  luii  supports  the  pelvic  viscera,  and  when  in  con- 
traction, t«nds  to  prevent  the  expulsion  of  their  contents.  It 
luay  also  be  conaidered  na  an  eJrtraordinaiy  mtiscle  uf  expiration, 
since  it  acts  upon  the  viacera  in  oppoaitiun  to  the  diaphragm.  It 
is  lupflicd  by  the  fourth  eftcral  nerve. 

The  Inferior  Hsmorrhoidol  Artery  (Fig.  SI,  13)  arises 
from  the  pudic  artery  umler  cover  of  the  iachium,  and  takes  a 
nearly  tmnGverBc  cdurhc  inwardfi  to  Ihe  anus  and  lower  end  of  the 
rectum,  where  it  anastomoses  with  the  middle  hemorrhoidal 
branch  of  the  internal  iliac.  Ferue  c&milet  take  the  some  course 
as  the  artery,  and  join  the  pudic  vein. 

The  Inferior  Hremoirhoidal  Nerve  (Fi^.  61,  13)  is  a 
hnmeh  of  the  intemnl  pudic  nerve,  or  may  arise  separately  from 
the  lower  part  of  the  sacral  pleiua.  In  the  latter  case  it  takes 
the  same  course  as  the  puiUc  nerve  and  is  contained  in  the  same 
sheath  of  fascia.  The  nerve  takes  a  nearly  transverse  course  in 
the  perinteum,  lying  superficially  to  the  inferior  htemorrhoidal 
vessels,  and  is  distributed  to  the  eitcmal  sphincter  and  skin  of 
the  anus,  giving  a  branch  forward  to  join  the  superficial  perinteal 
nerves. 

The  Perinteal  Brandt  of  Wie  fourth  iiicral  nerve  is  of  small  size 
and  not  readily  seen.  It  appears  at  the  side  of  the  coccyx  by 
piercing  the  cocoygeua  muscle,  and  is  diijtributed  to  the  external 

An'teriok  Space  is  the  Male. 

[The  scrotum  hang  drawn  up  with  hooks,  an  incision  is  to  be 

made  in  the  median  line,  extending  from  the  central  point  of  the 

jKrinceum  to  within  three  inches  of  the  extremity  of  the  penis. 
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The  Bkin  is  to  be  reflected  to  each  side  and  the  testicles  held  out 
of  the  way  with  hooks.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  perinaeum 
is  divisible  into  two  layers — superficial  and  deep. 

The  super^cial  layer  of  superficial  fascia  is  continuous  with  the 
fiascia  over  the  body,  which  it  resembles,  but  is  peculiar  in  the 
scrotum,  since  involuntary  muscular  fibres  are  developed  in  it, 
which  give  it  a  pink  appearance  and  constitute  the  dartos. 

The  deep  layer  of  superficial  fascia  (Fig.  81,  6)  is  brought  into 
view  by  the  removal  of  the  superficial  layer,  but  varies  con- 
siderably in  appearance  in  different  subjects,  being  a  distinct 
membrane  in  thin  subjects,  but  not  easily  defined  in  fat  ones. 

It  is  continuous  with  the  deep  layer  of  fascia  of  the  groin,  and 
is  attached  on  each  side  to  the  front  of  the  rami  of  the  pubes  and 
ischium  nearly  to  the  tuberosity.  It  then  makes  a  turn  around 
the  transversus  periniei  muscle  on  each  side,  and  joins  the  deep 
perinseal  fascia  or  triangular  ligament.  A  pouch  is  thus  formed 
containing  the  bulb  of  the  urethra  with  its  surrounding  muscles, 
vessels,  and  nerves,  and  this  is  divided  into  two  parts  by  an 
incomplete  median  septum.  This  pouch  is  of  importance  surgi- 
cally with  regard  to  extravasation  of  urine.  If  extravasation 
should  occur  from  rupture  of  the  bulbous  or  adjacent  portion  of 
the  urethra,  either  from  external  violence  or  from  the  unskilful 
use  of  a  catheter,  the  urine  is  efl'used  into  this  pouch,  and,  being 
prevented  by  the  arrangement  of  the  fascia  from  running  back  to 
the  anus,  and  by  the  attachment  of  the  fascia  to  the  rami  of  the 
pubes  and  ischium  from  extending  laterally  on  to  the  thighs,  it 
necessarily  distends  the  pouch  and  creeps  into  the  scrotum  and 
groin. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinaeal  vessels  and  nerves  dissected  out.] 

The  Superficial  Perineeal  Artery  (Fig.  81,  5)  is  a  branch 
of  the  internal  pudic,  and  arises  under  cover  of  the  ramus  of  the 
ischium  to  run  forwards  and  inwards.  It  enters  the  pouch  of 
fascia  by  piercing  the  lower  border  of  the  triangular  ligament, 
and  then  passes  over  or  under  the  transversus  perinaei  musde,  to 
run  forwards  and  supply  the  superficial  muscles  of  the  perinsBom 
and  the  integuments  of  the  scrotum. 
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Tlio  Transverse  Ferisseal  Artery  (Fig.  84,  ii)  iKalinuich 
of  tlie  iatenul  puilic  orisia),'  immeilktelj  in  front  of,  or  witli,  the 
preceding  Teasel.  It  nins  towards  tlie  median  line  close  to  tlie 
traiiaversus  miwole,  and  anaatomoses  with  the  opposite  artery  and 
'witli  the  neiglilioumig  Lnmcbes.  Viins  correapondiug  to  tlte 
arteries  ojien  iiito  thu  iiiti^nial  pudio  vein. 

The  Superficial  Perineal  Kerres  (Fig.  81)  are  two  in 
nnmbtr,  and  ore  linmcheH  of  the  intenml  pudic  nerve. 

The  alfriial  or  poilerior  (3)  nerre  has  a  short  cotlrso  in  the 
ischio-rectal  fossa,  where  it  gives  a  lintnch  to  the  onus.  It  then 
pierces  the  reflection  of  the  deep  Inyer  of  BU]>t^Tfir.'ial  fascia,  and 
gives  brouches  to  the  sciotani,  fonuing  a  jimctiun  with  tlie 
inferior  pudendal  nerve  of  Soemmering. 

Tlie  internal  or  aHUrior  (7)  neri'e  accom[iiuiies  the  BUperficiat 
perinoHil  artery  either  over  or  under  the  IraJiE versus  perinEoi 
muscle,  and  is  distrihated  to  the  scrotom  near  the  median  line, 
irhere  it  unites  with  its  fellow  of  the  opposite  side. 

The  Inferior  Pudendal  Nerve  ^i;;,  81,  i)  (Soemmering) 
is  a  braiii'h  -jf  tlie  .■'Uiidl  scialic  uirw,  wliich  jiiorces  tlie ilcep  fascia 
of  the  thigh  about  an  inch  in  fiont  of  the  tuberosity  of  tlie 
ischium.  It  varies  a  gootl  deal  in  ahe  and  distribution,  Lut 
generally  runs  inwards  and  forwards  to  the  scrotum  to  join  the 
external  euperficinl  perineal  neire, 

[The  superficial  vessels  and  nerves  are  to  he  turned  aside  and 
tie  muscles  dissected  out.  The  accelerator  nrins  is  in  the 
median  line,  the  erector  penis  parallel  to  the  ramus  of  the  pubcs, 
and  the  tiansveisus  penutei  crosses  between  them  posteriorly ; 
the  muscles  thus  bounding  a  triangular  space  in  which  a  part  of 
the  triangular  ligament  is  seen.] 

Bup«rflcial  Kuacles  of  the  Ferineeum. 

The  Accelerator  TTrinte  (Fig.  81,  S)  (ejaculator  eeminis)  is  a 
single  muscle,  composed  of  two  symmetrical  halves  united  in  the 
middle  line  by  a  delicate  fibrous  raph^.  The  fibres  arUt  from  the 
central  point  uf  the  perinEeum  and  from  the  fibrous  raph^  in  the 
middle  line,  and  are  thus  inserted  : — the  posterior  fibres,  which  are 
nearly  transverse  in  their  direction,  overlie  tlie  bulb  and  ore  lost 
upon  the  triangular  ligament ;  the  middle  fibres  enclose  the 
urethro  and  corpus  spongiosum ;  and  the  anterior  fibres  enclose 
the  entire  penis,  including  the  dorsal  vessels. 
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The  Erector  Penis  (Fig.  81,  lo)  covers  the  crus  penis  on  tho 
immus  of  the  os  pubis.  It  arises  from  the  anterior  and  inner  snr- 
£ace  of  the  tuberocdty  of  the  ischiiun,  and  also  from  the  ramus  of 
the  ischium,  and  ends  in  an  aponeurosis  which  is  inserted  into  the 
sides  of  the  crus  penis. 

The  Transyersus  Perinasi  (Fig.  81,  14)  varies  in  size,  and 
may  be  divided  into  two  slips.  It  arises  from  the  inner  side  of 
the  ramus  of  the  ischiimi,  and  meets  its  fellow  muscle  of  the 
opposite  side  in  the  central  point  of  the  i)erina}um,  where  it  is 
abo  blended  with  the  Hbres  of  the  accelerator  urino}  and 
sphincter  am. 

The  action  of  the  accelerator  is  to  expel  the  contents  of  the 
urethra  by  its  sudden  and  spasmodic  contraction.  It  is  not  put 
in  action  during  the  greater  part  of  the  act  of  micturition ;  but 
when  the  flow  of  uiine  has  ceased,  it  ser\'e8  to  eject  the  small 
remaining  portion,  or  may  be  used  to  arrest  the  flow  of  urine  sud- 
denly, when  its  action  gives  rise  to  considerable  pain.  Its  action 
during  coition  is  expressed  by  the  name  ejaculator  seminis,  and 
its  anterior  fibres  assist  materially  in  i)roducing  erection  of  the 
penis  by  compn^ssing  the  dorsiil  vein.  The  erector  penis  assists 
somewhat  in  the  production  of  erection,  by  compressing  the 
corpus  cavemosum. 

lEuscular  Nerves  (Fig.  81,  9).  Passing  either  over  or  through 
the  transversus  perinaei  muscle  will  l)e  found  branches  of  the 
pudic  nerve,  which  arise  from  it  either  sei)arately  or  in  common 
vrith  the  anterior  superficial  perinscal  nerve.  These  branches  are 
distributed  to  the  muscles  of  the  periiisemn,  and  a  good-sized 
branch  may  be  followed  through  the  fibres  of  the  accelerator 
urina  to  the  bidb  of  the  urethra  (bulbo-urethral  nerve  of  Cm- 
veilhier). 

Surgery. — The  triangular  space  enclosed  by  the  three  super- 
ficial muscles,  and  of  which  the  floor  is  formed  by  the  triangular 
ligament  or  deep  perintcol  fascia,  is  important  surgically  as  being 
the  point  to  which  the  knife  reaches  in  the  incision  for  lateral 
lithotomy.  In  the  first  incision  the  surgeon  cuts  freely  through 
the  snp^dal  structures,  dividing  the  superficial  perimeol  and 
inferior  luemorrhoidal  vessels  and  nerves,  and  aiming  at  the  lower 
part  of  this  space,  at  which  point  the  finger  will  feel  somewhat 
indistinctly  the  staff  in  the  urethra.    The  deeper  in<mc!»\iTL^^ft»f» 
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pfirily  tlivides  the  transvewe  mnacle  and  artery,  together  vritii  iLe 
lower  ■pait  of  tlie  triaogulfLr  ligament,  and  enableB  the  opemlor  to 
teach  the  staff  in  the  inembranoua  portion  of  the  urethra. 

It  should  be  noticed  how  the  aneil  epnce  between  the  anus  and 
the  bulb  cif  tlie  urethra  can  be  increased  by  dtaninj-  the  whole 
penia  upwards;  this  fact  is  of  importance  in  relation  to  median 
lithotomy,  which  is  performed  in  Ihia  space,  and  in  which  opera- 
tion there  is  some  risk  of  wounding  the  bulb.  It  ia  obvious  that 
any  cutting  operation  in  the  median  line  of  the  pcrinioum  woul'l 
be  accompanied  bybtitliltie  hemorrhage,  until  the  vaBcidarBtruc- 
tuie  of  the  liulb  or  corpus  spongiosum  urethral  was  reatlied. 

[The  accelerator  urince  is  to  be  divided  in  the  middle  line  and 
disi<ccted  from  the  bulb  t>encath  and  from  the  triancular  ligament, 
but  its  anterior  fibtea  must  not  be  interfered  with.  The  trans- 
Teraua  peTincei  is  to  be  removed,  and  the  erector  penis  detached 
&om  the  bone  with  the  crus  penis,  which  will  1>e  seen  to  be  a 
vascular  lx>dy  attached  to  the  nunua  of  the  pubes  for  nearly  an 
incli.  This  is  to  lie  drawn  forward,  a  branch  of  artery  going  to  it 
lieiug  carefully  preserved  ;  the  triangular  ligannnt  will  then  by 
erpMed.] 

The  posterior  part  of  the  CorpoM  SpongtoBum  Urethras  (Fig. 
82,  6)  will  be  seen  to  be  a  dark,  vascuUr  body,  which  expands  to 
form  the  bulb,  immediately  in  front  of  the  triangular  ligament. 

The  Bulb  is  slightly  expanded  &om  side  to  aide,  and  consists 
ot  two  halves  united  by  a  delicate  septum  of  fibrous  tissue.  It  is 
closely  connected  with  the  triangular  ligament,  with  which  its 
delicate  fibrous  covering  is  continuous. 

The  Triangular  Zdg&mant  of  the  urethra  or  Dmp  Perinteal 
Foacia  (Fig.  82,  8)  is  a  strong  process  of  fibrous  tissue  stretching 
across  the  pubic  arch,  being  attached  to  the  rami  of  the  pubes  and 
ischium  on  each  side  behind  the  crura  penis. 

The  apei  of  the  ligament  is  connected  with  the  sub-pubic  liga- 
ment, and  the  base  has  been  seen  to  be  continuous  with  the  deep 
layer  of  superficial  fascia  which  turns  around  the  transversus 
perintei;  but  it  is  also  connected  witli  the  central  point  of  the 
perinteum,  and  is  continuous  with  the  anal  fascia  over  the  levator 
ani  muscle  (p.  160). 

About  au  inch  below  the  pubes  the  urethra  .perforates  the 
triangular  ligament,  with  which  it  is  inseparably  united,  and 
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above  this  point  are  the  openings  tot  the  donal  veescls  and  nerves 
of  the  penis,  the  vein  being  in  the  mediiin  line  with  the  artery 
and  nerve  on  each  side. 

[It  is  advisable  not  to  proceed  any  furthei  with  the  dissection 
of  the  hfl  side  of  the  perinKura,  in  order  that  a  ^ood  side  view  of 
this  K^on  may  be  obtained  in  a  subeequent  dissection.  On  the 
Ti^jht  side  the  trian^lar  linunent  is  to  be  carefully  detached  from 
the  bone  and  from  ita  attadiments  below,  and  turned  towards  the 
median  line  ;  tlic  bulb  should  also  be  drawn  over  to  the  left  side 


Fir.  82.— Deep  diiKction  of  the  male  pciuuBOio,  the  tiiiiwulM  UgHne 
being  remored  on  the  right  ugnt  01r»»n  bj  J.  T.  Graj). 

1.  Bightcnupenii  (cat).  8.  Bulb  of  urethra. 

2.  Lrft  «nt  peni.  (rat).  7.  Arterj  of  the  bulb. 

3.  PmJic  atm.  8.  Tnnngular  hg«ment. 

4.  Deep  Ujcr  of  lupeiScisl  fiucia  9.  Compreswr  urethra;  muMle. 

(rellwted).  ""   "-'"-    -•    " '-    -'- 

6.  Podieaileiy. 
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■with  tlie  hooks,  so  as  to  increase  tte  B])Oce  brought  into  view  ax 
uiuch  as  [)osaiL>k'.] 

Part*  bebind  the  Triangrtil&r  Ugameut.*— These  ore, 
the  Ueep  tnusclea  of  the  perintBum  ;  the  lueiiibnunjus  iKirtioa  of 
the  urethra;  Cowper'a  gkmla;  the  temiiuatlons  of  the  pudic 
Qitcry  and  nerve  ;  the  arteiy  to  the  hulh ;  aiul  the  dorsal  Tcin  of 
the  penis.  Posterior  to  these  U  the  X«lvic  fascia  oontinuoiu  with 
the  capsule  of  the  prostata. 

Tig.  83. 


J>eep  Kiuclea. — Muscular  fibres  having  a  traasTciae  diiectiot 
but  varying  coosideiahly  in  size  and  distiactness,  will  be  seen  or 

•  The  trianBolnr  ligament  of  the  urethra  it  bj  some  aulhora  «aid  to  toniis 
of  two  laj-era,  the  anterior  being  the  deep  permEBil  bscia,  and  the  posterio: 
the  pelTio  faKia.  In  that  case  the  ilructureB  here  cDumeraled  must  t« 
conudercd  ai  Ijiug  telween  the  layera  of  the  Iriangukr  ligament. 


Fig.  83.— Posterior  vi 

1.  Body  of  pubes. 

2.  Bamui. 

3.  Obturator  iuteniua  muadc. 

6,  Portion  of  the  fundui  and  neck 

of  bladder  laid  open. 
0.  Pnwtate  gland. 


7.  TranBTerse  Ebro  of  tie  comprra- 

fior  urethra)  paaaing  abof  e  tho 
urethra. 

8.  Similar   Sbren  pauiug   beneath 
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the  removal  of  the  triangular  ligament.  These  form  the  com- 
pressor nrethrsd,  but  the  lower  part  when  very  distinct  may  be 
called  the  deep  transverse  muscle. 

The  Compressor  vel  Constrictor  Urethraa  (Fig.  83,  7} 
(Guthrie's  muscle)  arises  from  the  posterior  aspect  of  the  ramus 
of  the  pubes,  and  divides  into  two  slips  which  run  inwards  trans- 
versely to  enclose  the  membranous  portion  of  the  urethra,  meeting 
the  opposite  muscle  in  a  median  raphe,  and  being  expanded  upon 
the  whole  length  of  this  portion  of  the  canaL  Circular  muscular 
fibres  surround  the  membranous  urethra  beneath  the  compressor, 
but  these  are  involuntary,  and  continuous  with  the  muscular  fibres 
of  the  prostate  (EUin). 

Behind  the  lower  portion  of  this  muscle  near  the  middle  line 
is  situate  one  of  Cowper's  glands,  and  the  muscle  may  conceal 
the  artery  to  the  bulb  if  it  should  arise  lower  than  usual. 

The  Deep  Transverse  MiUBcle  is  generally  merely  the  lower 
portion  of  the  preceding  muscle,  wliich  meets  its  fellow  of  the 
opposite  side  in  the  median  line  below  the  nretlira. 

fThe  muscular  fibres  are  to  be  di\'ide<l  near  the  urethra  in 
order  to  see  one  of  Cowper's  glands,  and  the  pudic  arteiy  and 
nerve  with  their  branches  are  to  be  followed  out] 

Cowper's  Olands  (Fig.  82,  10)  are  close  to  the  membranous 
portion  of  the  urethra,  one  being  on  each  side  of  the  median  line. 
Each  gland  resembles  a  dried  jpea  in  size  and  shape,  but  consists 
of  numerous  minute  lobules.  Although  the  gland  is  so  close 
to  the  membranous  nretlira,  the  duct  opens  into  the  bulbous 
portion  of  the  canal,  being  nearly  an  inch  long  and  perforating 
the  floor  of  the  urethra  very  obliquely. 

The  membranous  portion  of  the  urethra  will  be  more  satisfac- 
torily examined  afterwards  than  in  the  present  dissection,  biit 
opportunity  should  be  taken  to  feel  the  staff  in  the  urethra  at  tins 
point,  since  it  ib  where  that  tube  would  be  opened,  on  the  left 
jdde,  in  the  operation  of  lateral  lithotomy,  or  in  the  middle  line 
in  the  median  operation. 

The  Pudic  Artery  (Fig.  84,  9)  will  be  found  under  cover  of 
the  pubic  arch.  It  ascends  behind  the  triangular  ligament,  and, 
after  giving  off  the  artery  to  the  bulb  and  the  artery  to  the  corpus 
cavemoflum,  ends  in  the  dorsal  artery  of  the  penis. 
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The  Artery  to  tha  Bulb  (Pig.  82,  7)  is  n  gooJ-rfzeil  lirancb, 
■whidi  is  generally  above  the  level  of  the  compressor  uretlmu 
miiBClu,  It  poBsea  tranaversely  inwards  to  sniiply  the  bulb,  lo  • 
reach  \Thic1i  it  has  to  pierce  the  triiingulai  ligament  duae  to  the 
inidilk  line.  It  generally  gives  n  bmnch  to  tlie  Coitj«i'8  glaud 
of  the  BBine  side. 


The  siie  and  position  of  the  artery  to  the  bulh  vary  coiisiilet- 
Bbly,  and  are  of  importance  with  reference  to  lateral  lithotomy. 
When  the  origin  is  as  hiyh  oa  represented  in  Fig.  83  the  arterj* 


Fig.  M.— Artcriei  of  the  [jtrimrum  ( 

1,  The  penii ;  the  cms  pciiiB  of  the 

leftaideiicut  tiiroug-h. 
S.  Accelerator  uriiut  muscle. 
S.  Elector  penifl. 
4.  Anai,  ■urrouiideil  by  the  ■phincter 

0,  BomuB  of  uchimu  and  pubos. 
fl.  TnbcTositr  of  iKhium. 

7.  Lewer  Bacro-miatic  lipuneul. 

8.  Ooocyi. 

9.  Inteniol  pudic 


.;a.ie 


r  ibo  IE 


10.  InfpriorliirmoiTlioidalbmnfbEti. 

11.  Supcrfirulis      perinii'i      nrterj-, 

giving  off  the  tiansrcTw  orltr^ 
upon  the  traiuTmus  peiiniL'i 
miuclo. 

12.  The  Biune  arterv  on  tht  left  tide 

cutoff. 

13.  Artery  of  the  bulb. 

14.  Tho  artery  of  the  corpn"  co- 

veniDBUDi  and  the  dunal  artery 
of  thi'  penis. 


mtenag  the  jienntoum. 
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must  be  free  from  danger,  but  if  it  should  arise  lower  (and  it  is 
occasionally  found  in  the  ischio-rectal  fossa),  it  would  be  liahle  to 
be  cuty  when  from  its  size  it  might  give  rise  to  troublesome  and 
even  fatal  hsemorrhage. 

The  Artery  to  the  CorpiUB  Cavemosum  (Fig.  84,  14)  is  a 
small  branch  which  enters  that  vascular  body  and  ramifies  in  its 
interior. 

The  Dorsal  Artery  of  the  Penis  is  the  termination  of  the 
internal  pudic  It  ascends  between  the  bone  and  the  cms  penis, 
and  then  pierces  the  suspensory  ligament  to  reach  the  upper  sur- 
fece  of  the  organ,  where  it  will  be  subsequently  traced. 

When  the  pudic  arteiy  is  small,  the  dorsal  arteries  are  derived 
from  the  trunks  of  the  internal  iliacs,  and  reach  the  penis  by 
piercing  the  triangular  ligament  on  each  side  of  the  dorsal  vein. 

The  Dorsal  vein  of  the  penis  will  afterwards  be  seen  piercing 
the  pelvic  fascia  to  join  the  prostatic  plexus  of  veins. 

The  Veins  corresponding  to  the  other  branches  of  the  pudic 
artery  take  the  same  coiirse  as  their  arteries,  and  open  into  the 
pudic  vein. 

The  Pudic  Nerve  (Fig.  82,  3)  lies  externally  to  the  pudic 
artery,  and  is  only  brought  into  view  with  some  difficulty.  It 
takes  the  same  course  as  the  artery,  and  ends  in  the  dorsal  nerve 
of  the  penis,  which  will  be  afterwards  dissected. 

[The  flaps  of  skin  should  be  carefully  sewed  together  before  the 
l)ody  is  moved  from  its  position.] 

Anterior  Space  in  the  Female. 

[A  little  cotton-wool  is  to  be  inserted  in  the  vagina,  and  the 
niarfi;ins  of  tlie  labia  majora  are  to  \ye  f&stened  together  by  a  few 
stitcnes.  An  incision  is  then  to  be  carried  transversely  above  the 
junction  of  the  labia,  from  which  two  vertical  incisions,  as  near 
the  margin  of  each  labium  as  convenient,  are  to  l>e  prolonged  to 
the  central  point  of  the  perimeum.  The  flaps  of  the  skin  can  now 
Iks  reflected  from  the  middle  line,  supx>osing  the  transverse 
incision  l)ehind  the  labia  to  have  been  already  made.] 

The  Sai>erflcial  Fascia  of  the  anterior  half  of  the  female 
perinsBum  resembles  that  of  the  male,  in  Ijeing  divisible  into  two 
li^jers — superficial  and  deep. 

The  iuperficial  layer  of  superficial  fascia  is  continuous  m\k\3DL^ 
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fascia  of  the  body  geneiallj,  and  usnaUy  contains  much  fat,  fonn- 
ing  the  labiom. 

The  dt«p  layer  of  anperficial  foacia  is  not  so  strongly  marked  oa 


Fig.  8S. — The  female  perimcuDi  (fn 
1.  Fudio  artery. 
"    " *■  '■■0  levstor  ar- 


u'Dion-lioiilal  satewj. 


2.  Braoch  t 

3.  Inferior ' 

4.  TranBTcrae  artery. 

6.  Oreatlabial  (superficial  perineal) 

7.  Danal  artery  of  cUtoria. 

8.  Artery  of  bolb. 

9.  Arteiy  to  crul  clitaridii. 

10.  Infenot  hannoirhoidal  nerve. 

11.  I'udio  oerre. 

12.  Uuacular  branch. 

13.  Internal    aupcrficial     perinn?al 

11.  £xtenial    enperficial    perinxnl 


m  Dr.  SuTage'a '  IllustratioDs.') 
IS,  18.  Darsiil  nene  of  clitoris. 
19.  Ilio-ioguiiul  nerve. 


C.  Clitoris. 

M.  Meatus  uiT 

L.  Great  sacra-sciatic  ligament. 

V.  Vagina. 

O.  COMJTI. 

T.  Tuberosity  of  ischium. 

a.  Gluteus  maxiraus. 

d.  8u;>er£cial  (ransverae  muscle. 

e.  Compressor  bulbi. 
g.  Erector  clitoridie. 

h.  TrinnEiilar  ligament  (cut). 

■'.  Bieeps  and  ecnii-lcndinosus. 

J.  AdductAT  magnue. 

k.  Gracilis. 


SUPERFICIAL  F£RIN.£AL  VESSELS.  193 

in  the  male,  but  has  the  same  connections.  It  is  continuous  with 
the  deep  fascia  of  the  groin,  and  is  attached  on  each  side  to  the 
&ODt  of  the  rami  of  the  puhes  and  ischium,  nearly  to  the  tuber- 
OBity.  It  then  makes  a  turn  around  the  transvcrsus  periBoei 
muscle  on  each  side,  and  joins  the  deep  perinatal  fascia  or  tri- 
angular ligament,  forming  at  the  bonier  of  the  tran8vei"8us  muscle 
the  ii5chio-perina?al  ligament  of  Savage.    (Fig.  8G,  15). 

Owing  to  the  position  of  the  vulva,  the  deep  layer  of  superficial 
fascia  is  divided  in  the  middle  line  and  becomes  continuous  with 
the  sheath  of  the  vagina  ;  and  thus  also  the  pouch  between 
the  deep  layer  of  superficial  fascia  and  the  triaugular  ligament 
(p.  183)  is  divided  in  the  female  into  two  parts,  which  have  been 
named  pudendal  or  vulvo-scrotal  sacs  of  Broca. 

[The  deep  layer  of  superficLd  fascia  is  to  be  removed,  and  the 
superficial  jjerinaeal  vessels  and  nerves  dLssi'Cled  out.] 

The  Superficial  Perinaeal  Artery  (  artery  of  the  labium) 
(Fig'  S^>  5)  is  larger  than  in  the  male.  It  is  a  bmnch  of  the 
internal  pudic  artery,  and  arises  under  cover  of  the  ramus  of  the 
ischium  to  run  forwards  and  inwards.  It  enters  the  pouch  of 
fietscia  by  piercing  the  lower  border  of  the  triangular  ligament, 
and  then  passes  over  or  under  the  transversus  perinaii  muscle  to 
supply  the  superficial  muscles  of  the  perinceum  and  tiie  labium. 

The  Transverse  Artery  (Fig.  85,  4)  is  a  branch  of  the  in- 
ternal pudic,  arising  immediately  in  front  of  or  with  the  preceding 
vessel.  It  runs  towanls  the  median  line  close  to  the  transversus 
muscle,  and  anastomoses  with  the  opposite  artery  and  with  the 
neighbouring  branches.  Fci?w  corresponding  to  the  arteries  open 
into  the  internal  pudic  vein. 

The  Superficial  Perinaeal  Nerves  (Fig.  85)  are  two  in 
number  and  are  brandies  of  the  internal  pudic  nerv-e. 

The  internal  (13)  neive  runs  upwards  and  inwards,  entering 
the  pouch  of  fascia  and  being  distributed  to  the  posterior  part  of 
the  vulva. 

The  external  (14)  ner\'e  is  larger,  and  is  distributed  over  the 
superficial  muscles  of  the  perinaum,  forming  a  junction  \nth  the 
inferior  pudendal  nerve  of  Soemmering. 

The  Inferior  Pudendal  Nerve  (Soemmering  (Fig.  85,  16) 
is  a  branch  of  the  small  sciatic  nerve,  which  pierces  the  deep 
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faacLi  of  the  thigh  nhout  on  inch  in  front  of  the  tuberosity  df  thi- 
iBchiiuu.  It  ia  nsually  of  Bmall  uze  in  the  fenmlc,  and  runs 
-upwards  and  inwarda  to  join  the  external  superficial  perinieal 


thim  in  the  mole  periiitDuu,  nnd  it  ia  impoasihle  to  trace  nil  their 
fibres  without  maceration  and  preparation,  which  it  ia  imprac- 
ticable fur  the  etiident  to  undertake  ;  he  will  be  ahle  to  make  out 
Bufflcient  however  to  assist  materially  in  following  the  descrip- 

Tlie  Superficial  Muaclei  (Figs.  65  and  86)  of  the  female 
perinimim  elowly  resemble  those  of  the  male,  with  the  exception 
that  the  two  portions  of  the  central  muscle  (corresponding  to  the 
accelerator  urince)  arc  separated  by  tlie  viilva.  On  each  side 
therefore  of  the  yulva  will  be  found  the  compreasot  liulbi ;  lying 
on  the  ramus  of  the  puhes,  the  erector  clitoriilis  ;  and,  passing 
from  the  tuber  iachii  to  the  ccatml  point  of  tjie  pcriiiicnni,  the 
tranaversUB  periniei 

The  Compressor  Buibi  Vaginsa  {ephincter  vaginic)  iTig.  86, 
6)  arues  from  the  central  point  of  the  perinceum  (where  two  or 
tiuee  of  its  superliciBl  fibres  are  prolonged  into  the  sphincter  an!)  ; 
also  from  the  reflection  of  the  deep  layer  of  superficial  fascia 
.{iachio-perin»al  ligament  of  Savage)  for  nearly  an  inch,  thus 
overlapping  a  portion  of  the  transvcisus.  The  fibres  of  the  niuscle 
aie  divisible  into  three  sets,  corresponding  to  those  of  the  accele- 
lator  urince  of  the  male.  The  anterior  fibres  pass  forward  on 
each  aide  of  the  vulva  to  meet  those  of  the  opposite  muscle  upon 
the  clitoris,  and  to  Ik  partially  inserted  into  the  eheath  of  the 
clitoris ;  the  middle  fibres  pass  beneath  the  clitoris  and  over  the 
great  veins  upon  the  urethra,  which  are  analogous  to  the  corpus 
.  epongioBum.  of  the  male,  meeting  those  of  the  opposite  side  ;  the 
posterior  fibres  pass  on  to  the  triangular  ligament  (Savage). 

The  Erector  Clitoridis  (Fig.  66,  i)  resembles  the  erector  penis 
.  in  the  male,  and  though  actually  emaller  in  size,  bears  a  much 
.  larger  proportion  to  ita  organ  than  that  muscle.  It  aru€$  from 
the  front  of  the  tuber  iachii,  and  ia  iiuerUd  on  the  aides  of  the 
cms  clitoridia. 
The  Tnuisveraiu  F«rin8Bi  (Pig.  86,  lo)  arim  bro»dly  from 
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the  inner  idJe  of  the  ramuB  of  the  ixcliium,  and  meets  iU  fclloiw 
mnscle  of  the  opposite  aide  in  the  central  point  of  the  perinnnni, 
where  it  is  blondeii  with  the  fibres  of  the  compresaor  bulbi  and 
aphinct^r  ani,  and  the  deep  sphincter  vagintc. 

[The  compressor  bulbi  is  to  be  divided  nt  its  origin  and  turned 
np,  being  dissecte-il  from  the  bulb  of  the  vagina  beneath  nnd  from 
toe  trifkngalar  ligament.  The  tmnBTersus  perincoi  is  to  be  re- 
moved, aiul  the  erector  clitoridia  (let  ached  from  the  bone  with  the 
erne  elitoiidia,  which  will  be  seen  to  be  a  vascular  body  attached 

Fis.83. 


4,  Bulb  of  nginii. 

6.  Tnnirenui  pmnici  (reflepled). 
fl.  Conpraaor  balbi  (iphiiKtcr}. 
7>  CsnttriotoT  Tuinv. 

5.  OkndtfBHt&ilia, 


19fi  THB  FEUALE  rEitiK^ru. 

to  the  RiimiB  of  the  pul'Gs  for  half  an  incli.  This  ia  to  be  drawn 
forward,  n  branch  of  arli'iy  going  to  it  being  jiieaerveil,  anJ  the 
tiiaitgulai  ligument  will  1«  exposed.] 

The  Bnlb  of  the  Vagina  (Fig.  86,  4)  (biilbua  restibiili  of 
Kobelt)  corresponds  precisijy  to  one  half  of  the  bulb  of  the  nude. 
It  is  (I  Tfwjular  body  plawil  on  the  aide  of  the  oriiice  of  the 
Vj^ina,  and  enclosed  in  a  sheath  of  foRcia  derived  from  the  trion- 
^W  lii^nLment  or  deep  periQieal  foseia.  Each  bulb  is  about  an 
inch  long,  and  in  composed  of  a  plexus  of  veins  which  communi- 
cate witli  the  great  veins  of  the  clitoria. 

The  Triangular  Ligament  (Fig.  86,  13)  or  Deep  Perintcal 
GkBcia  leaenibtes  that  of  the  mole,  and  is  n  strong  process  of 
fibrous  tissue  stretching  across  the  pubic  arch,  being  attached  to 
the  rami  of  the  pubee  and  iiKhiiun  on  each  side  behind  the  crura 
olitoridia.  It  in  perforated  by  the  urethra  and  by  the  vagina, 
vith  the  cools  of  wliich  it  ia  firmly  incorporated  ;  it  gives  passage 
oIbo  to  the  terminal  branches  of  the  pudic  arteries  and  neTves,  ns 
in  the  iimle,  and  to  the  Irirgi.'  Vfiiiis  of  the  clitoris  and  buJbsybich 
paaa  to  the  plexus  on  the  neck  of  the  bladder. 

[The  triangular  ligament  is  to  be  carefully  detaehe<l  from  the 
bone  and  removed,  when  the  deep  muscles  and  the  terminal 
branchee  of  the  pudic  artery  and  nerve  are  to  be  dissected,] 

The  Deep  KumIob*  are  the  Deep  Trflnavetse,  the  ConBtrictoi 
of  the  Vagina,  and  Ja:^avay's  muscle. 

The  Deep  TraiwTeraa  Muscle  (Fig.  86,  9)  arises  from  the 
lamna  of  the  ischium  and  passes  to  the  central  point  of  the 
perinffium,  where  it  meets  its  fellow  of  the  opposite  side. 

The  Conatrictor  of  the  Vagina  (Sphincter  I)  (Tig.  86,  7) 
consists  of  a  few  fibres  which  arise  from  the  central  point  of  tlie 
perinceiun,  and  ascend  to  meet  the  muscle  of  the  opposite  sido 
over  the  urethra.    It  is  joined  by  the  following  muscle. 

"  For  the  preparationi  from  whidi  iheae  descriptioin  are  made,  I  am  in- 
debted to  Dr.  SaTage,  wlio  haa  most  liberall)'  pUced  at  mj  diapoBal  uU  hii 
reaearclifB  on  the  femsic  pcrinicum,  by  which  he  has  been  enabled  to  roo- 
&1Q  in  great  mFosure  tho  obwiTBtioDii  of  Luschka.  The  aceorapaii}'iDe 
drawing  of  the  deep  jnuacleB  wis  made  under  JJr,  Savoge's  own  Buperin- 


beEeyc  accurately  reprcaentg  the  mmclca  aa  they  will  be 
urable  gubject  aAer  maceration  and  careful  manipulatioD 
:.,  bot  it  will  be  impoanble  for  tha  itudeut  to  find  mora  than 
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Jazjavay's  Uuscle  (depressor  urethrse,  Sautorini)  (Fig.  86, 3) 
arises  from  the  ramus  of  the  ischium  dose  to  the  deep  tiansveise 
muscle,  and  sometimes  united  with  it  It  runs  upwards  and 
inwards  to  join  the  fibres  of  the  constrictor,  and  also  to  join  its 
fellow-muscle  over  the  urethra. 

Involuntary  '^circular  fibres  surroimd  the  whole  length  of  the 
female  urethra. 

The  Qlands  of  Bartholin  (Fig.  86,  8)  correspond  to  Cowper's 
glands  in  the  male.  Each  gland  is  of  the  size  of  a  small  1)ean,  and 
is  situated  behind  the  triangular  ligament  opposite  the  lower 
border  of  the  bulb.  The  minute  duct  of  each  gltmd  opens  on  the 
mucous  surface  of  the  vagina,  about  half  an  inch  from  the 
orifice  and  in  front  of  the  hymen. 

Pudic  Artery  and  Nerve  (Fig.  85).  The  terminations  of 
the  pudic  artery  and  nerve  in  tlie  female  correspond  closely  to 
those  of  the  male,  but  are  much  smaller.  The  artery  lies  imder 
cover  of  the  ramus  of  the  pubes  with  the  nerve,  and  gives  off 
an  artery  to  the  bulb,  to  the  crus  clitoridis,  and  the  dorsal  artery 
of  the  clitoris. 

The  artery  of  tJie  buU)  (8)  runs  transversely  inwards,  and  tenni- 
nates  in  the  bulb  of  the  vagina. 

The  artery  to  tlie  crus  clitoridis  (9)  is  very  small  and  is  lost  in. 
that  organ. 

The  dorsal  artery  of  the  clitoris  (7)  reaches  the  dorsum  of  the 
organ  with  the  corresponding  nerve. 

The  Dorsal  Vein  of  the  clitoris  is  of  large  size,  and  passes 
backwards  to  open  into  the  great  veins  around  the  neck  of  the 
bladder. 

The  Pudic  Nerve  (11)  gives  oif  muscidar  branches  (12),  and 
ends  in  the  dorsal  nerve  of  the  clitoris  (18),  which  bears  a  much 
hirger  proportion  to  that  organ  than  the  corresponding  nerve  of 
the  penis. 

[The  flaps  of  skin  should  be  carefully  fastened  together  with 
stitches  before  the  body  \a  moved  from  its  position.] 

Dissection  op  the  Abdominal  Wall. 

The  dissection  of  the  PerinsBum  having  been  completed,  the 
student  should  proceed  to  examine  the  abdominal  walL^  thft  c»&:- 


IBS  THE  UIDOMIITAL  WALL. 

■litioa  of  whick  will  rary  ctmaiderflbly  in  different  sulijecta.  In  u 
fat  flubject  the  wnll  of  the  nbdomen  will  be  smooth  and  unifonn, 
liut  in  a  thin  muMular  subject  the  pniminetices  of  the  muHckfl 
will  be  leadily  recognized.  In  ftll  liodies  the  umbUicuH  will  be 
aepn  in  the  median  line  about  midway  betwui?nt)ie  pnb«B  nad  the 
eneifonn  cartilage  of  the  Bteraiim,  and  it  should  be  noted  whether 
there  ia  anj  protraiion  nt  this  point,  constituting  an  aoBiphaloi  or 
nmbilical  hemia.  The  median  line  will  be  found  to  be  slightly 
depressed,  correEponding,  aa  will  he  nfterwimhi  seen,  to  the  linen 
alba,  and  it  is  here,  below  the  umbilicna,  tjiat  the  operation  of 
paracentesis  or  tapping  the  abdomen  is  performed. 

On  each  side  of  the  median  lin-e  and  parallel  to  it,  is  the  pro- 
minence caused  by  the  rectue  abdominia  miisclc,  and  occasionally 
the  markings  in  MiaX  muacle  known  on  tlie  linttE  tranmertiB  can. 
be  seen  tlirougb  the  skin,  Inunediately  above  the  pul)e3  and 
cloae  to  the  median  line  ia  occaaionally  seen  the  prominence  of 
the  pymnudaliB  muscle  on  each  aide.  The  pubic  l»ne  will  be 
recognized  with  the  linger,  which  should  lie  earned  outwards  to 
the  spine  of  the  pubes,  to  which  Poupart's  ligament  is  attached. 
The  ligament  wiien  traced  out  will  be  followed  along  the  fold  of 
the  groin  to  tlie  anterior  superior  spinous  process  of  the  ilium, 
from  which  the  ihac  crest  passes  backwards.  On  the  sidea  of 
the  lower  part  of  the  thora.\,  the  interdigilations  of  the  obliquus 
extemus  with  the  serratua  magnus  may  be  seen  through  the  skin 
in  a  well-developed  subject. 

The  condition  of  the  abdominal  lings  and  inguinal  canal  should 
be  carefully  examined  before  the  akin  is  removed.  If  the  sper- 
matic cord  be  traced  up  from  the  testis,  it  may  be  felt  to  disappear 
through  an  opening  known  as  the  external  abdominal  ring,  and 
even  in  a  perfectly  well-formed  subject  the  forefinger  can  be 
passed  into  the  ring  with  tolerable  facility,  if  pushed  up  from 
below,  carrying  the  scrotum  before  it.  In  a  subject  with  a  ten- 
dency to  hernia,  the  finger  can  he  carried  along  the  inguinal  canal 
to  the  internal  abdominal  ring,  or,  if  a  rupture  actually  exists, 
may  be  passed  into  the  abdominal  cavity,  pushing  before  it  the 
loose  skin.  If  any  tumor  of  the  scrotum  should  happen  to  be 
preflent,  it  should  be  carefully  examined  and  its  nature  diagnosed, 
iritii  a  view  to  conJinuation  by  subsequent  examination. 

1b  the  female,  the  abdominal  ring  ia  usually  of  small  size,  and 
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generally  too  contracted  to  admit  the  finger,  but  may  be  enlarged 
by  a  hernia.  The  projection  alx)ve  the  pubes  which  is  covered 
with  hair  and  known  as  the  rnoiis  Veneris,  is  due  simply  to  a 
development  of  fat  in  the  superficial  fascia  at  this  point.  The 
skin  of  the  abdomen  of  women  who  have  borne  children  is 
marked  by  numerous  small  white  scars,  the  result  of  its  over- 
distension during  pregnancy. 

Percussion  and  palpation  should  be  carefully  practised,  in  order 
to  make  out  the  limits  of  the  principal  organs  of  the  abdomen 
before  the  dissection  is  b^im,  and  tlie  student  is  referred  to  Fig. 
99^  on  which  the  position  of  the  several  viscera  is  shown  in  health, 
but  from  which  considerable  variations  may  be  expected.  The 
presence  of  fluid  in  the  peritoneal  cavity  may  be  ascertained  by 
the  production  of  fluctuation  Ijetween  the  hands  applied  on 
opposite  sides  of  the  abdomen. 

[In  order  to  dissect  the  abdominal  wall,  it  is  necessary  to 
ditftend  the  aMomcn  fully  with  air.  To  do  this,  a  narrow  knife 
should  be  thrust  through  the  umbilicus  into  the  peritoneal  cavity, 
and  a  blowpipe  l)e  inserted.  A  circular  incision  is  then  to  be 
made  through  ^he  skin  round  the  umbilicus,  and  a  piece  of 
whipcord  tied  round  the  blowpipe  and  in  the  groove  cut  in  the 
skin.  When  the  abdomen  has  oeen  fully  distended,  the  blowpipe 
is  to  l>e  withdrawn  and  the  oi)ening  carefully  secured. 

One  incision  is  to  be  carriea  from  the  ensiform  cartilage  to  the 
pubes  ^avoiding  the  umbilicus),  and  another  at  right  angles  to  it 
along  tne  crest  of  the  ilium  and  from  the  anterior  superior  spine 
of  the  ilium  horizontally  to  the  middle  line.  A  thinl  at  the  level 
of  the  ensiform  cartilage  is  to  reach  well  back  to  the  loins.  The 
Hkin  is  then  to  be  reflected  from  the  median  line  by  these 
incisions.] 

The  Superficial  Fascia  in  this  region  resembles  that  through- 
out the  body,  but  is  sometimes  much  loaded  with  fat ;  it  is  to  be 
reflected  by  the  same  incisions  as  the  skin,  and  in  doing  this 
there  will  be  found  in  it  the  terminations  of  the  cutaneous 
nerves. 

The  Cutaneous  Nerves  (Fig.  87)  consist  of  two  sets,  anterior 
and  lateral.  The  anterior  ner>'e8,  which  are  very  small,  will  be 
found  in  two  rows,  one  close  to  the  linea  alba,  and  the  other 
piercing  the  tendon  of  the  external  oblique  two  inches  from  th& 


Kg.  87.— The  nerve*  of  the 


1.  Fectontlii  major  (cut). 

2,  Barntiu  munui. 

4.  Interooatal  muulei. 


ir*U  (from  Hinchfcld,  and  LoTeilU}. 


6.  Seetian  of  obliquui  < 

7.  Obliquua  iaterous. 

8,  TnintTeTwdu  Hbdomiiiu 

9,  9.  Ninth  dor«I  nerre, 
10, 10.  Tentfa  iomX  nerre. 
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median  line  ;  the  lateral  branches  will  be  found  of  greater  length, 
running  along  the  fibres  of  the  Bame  mu5^cle  and  also  giving  a  few 
small  twigs  backwards.  Both  sets  are  derived  from  the  dorsal 
Kpinal  nerves.  About  two  inches  behind  the  anterior  spine  of  the 
ilium  and  half  an  inch  above  the  crest,  will  be  found  the  lateral 
cutaneous  branch  of  the  last  dorsal  nerve,  and  close  upon  the 
crest  of  the  l>one  a  little  posterior  to  the  preceding  nerve  will  be 
seen  the  iliac  branch  of  the  ilio-hypogastric  nerve,  (1st  lumbar) 
both  of  them  going  to  the  buttock  (13). 

Accompanying  the  jiervee  will  be  found  (in  a  well-injected 
body  only)  small  branches  of  arteries  derived  from  the  intercostal, 
internal  mammary,  and  epigastric  arteries. 

[The  external  oblique  muscle  is  to  be  cleaned,  the  dissector 
b^inning  from  below  on  the  right  side,  and  from  above  on  the 
left,  and  taking  care  not  to  remove  its  tendon  near  the  median 
line  by  mistake.  The  iiiterdigitations  with  the  senatus  magnus 
and  latissimus  dorsi  are  to  l)e  carefully  defined.] 

The  Obliquus  ExtemuB  (Fig.  1,  12)  has  its  ort^n  from  the 
outer  surfaces  of  the  eight  lower  ribs,  and  thus  interdigitates  mtli 
the  serratus  magnus  by  five  points  above,  and  with  the  latissimus 
dorsi  by  three  points  below.  Its  fibres  pass  obliquely  do\Mi wards 
and  forwards  towards  the  middle  line,  except  the  posterior  ones, 
which  pass  vertically  to  the  crest  of  the  ilium. 

(In  order  to  see  the  whole  of  the  insertion  of  this  muscle  it 
1  l)e  necessary  to  continue  the  dissection  by  reflecting  tlie 
triangle  of  skin  left  upon  the  groin.] 

The  Superficial  Fascia  of  the  Groin  (Fig.  88)  differs  from 
that  over  the  abdomen  in  being  divisible  into  two  layers —super- 
ficial and  deep. 


11.  11.  Eleventh  dorsal  nerve. 

12.  12.  Twelfth  dorsal  nerve. 

13.  Lateral  cutaneouB  branch  of  first 

lumbar  (ilio-h}'pogastric). 

14.  Anterior  cutaneous   branch   of 

ilio-hjrpogastric. 

15.  Anterior  cutaneous  branch  of 

ilio-inguinAL 


16.  Ilio-hypogastric    and     ilio-in- 

guinal  nerves. 

17.  Lateral    cutaneous    branch    of 

second  intercostal  nerve. 

18.  Lateral  cutaneous  branch  of  in- 

tercostal nerve. 
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e.  Superfii'inl  layer  of  fucut  (re- 

d«l«l). 
i.  Dwpcr  iBjer  of  fsBcU  (reflpoUd) 

the  niperflcial    vpsseli    beini 

left  Bttothed  lo  the  extenutl 

oblique. 
e.   Inguinal  hTQphatic  glmilB. 

d.  Siiperftiil  ciraumfl"  iliac  ar- 

t«rj-. 

e.  Superfioial  epigutric  aiUtj. 


ciibrm  fibre*  ot  eitenifll  o 

I.    Internal  ABpheiu  Tein. 
in.  Fitnoral  lympbatic  glaada. 
n.  Ilio-inguiiiBl  nerre. 
■>.  Sipbenoiu  oponing. 
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The  superficial  layer  of  superficial  fascia  (a)  resembles  that  found 
elsewhere,  but  the  deep  layer  (6)  (Scarpa's  fascia)  is  more  mem- 
branous, and  is  attached  firmly  to  the  fascia  lata  of  the  thigh  a 
little  below  Poupart's  ligament,  thus  preventing  any  urine  wliich 
may  have  been  infiltrated  into  the  tissues  from  passing  doA\7i  the 
thigh. 

Superficial  Vessels  and  Nerves  (Fig.  88). — ^Between  the 
layers  of  superficial  fascia  will  be  foxmd  three  small  branches  of 
the  femoral  artery  with  their  accompanying  veins. 

The  superficial  circumfUxa  ilii  (rf)  runs  outwards  about  the  level 
of  Poupart's  ligament  to  the  anterior  superior  spine ;  the  super- 
ficial  epigastric  {e)  runs  upwards  for  a  short  distance  on  the  ab- 
dominal wall ;  and  the  superior  external  pudic  (/)  runs  over  the 
spermatic  cord  to  the  scrotum.  Upon,  or  a  little  l>elow,  Poupart's 
ligament  will  be  found  two  or  three  glands,  which  receive  the 
lymphatics  from  the  penis  and  scrotum. 

The  tendon  of  the  obliquus  extemus  being  exposed,  a  nerve 
will  be  found  piercing  it  about  two  inches  aljove  the  pubes— the 
ilio-hypogastric  from  the  Ist  lumljar  ;  and  another  may  be  traced 
upon  the  spermatic  cord — the  ilio-infiuinal  {n)  also  from  the  Ist 
lumbar  (Fig.  87). 

Insertion  of  Obliquus  Extemus  (Fig.  88). — 1st,  the  anterior 
half  of  the  outer  lip  of  the  crest  of  the  ilium ;  2nd,  the  whole 
length  of  Poupart's  ligament,  t.e.,  the  thickened  insertion  of  the 
external  oblique,  reaching  from  the  anterior  spine  of  the  ilium  to 
the  spine  of  the  pubes ;  3rd,  the  front  of  tlie  crest  of  the  pubes  ; 
and  4th,  the  whole  length  of  the  linea  alba,  i.e.,  from  the  ensiform 
cartilage  to  the  pubes.  In  addition  to  these  larger  insertions 
there  are  two  small  ones  which  cannot  be  define<l  in  the  present 
stage,  "viz.,  into  the  ilio-pectineal  line  (forming  Gimbemat*s  b'ga- 
ment)  and  into  the  crest  of  the  pubes  of  the  opposite  side,  forming 
the  triangular  fascia. 

Immediately  above  the  pubes  the  spermatic  cord  (or  the  round 
ligament  of  the  uterus  in  the  female)  ^ill  be  seen  to  emerge  from 
the  tendon,  the  opening  being  obscured  by  the  intercolumnar  or 
external  spermatic  fascia,  which  must  be  removed  to  expose  the 
abdominal  ring. 

The  External  Abdominal  Bing  (Fig.  88,  t)  is  merely  a  slit 
in  the  external  oblique  tendon,  placed  obliquely  immediately 
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above  the  spine  of  the  pubeB.  In  the  healthy  subject  it  is  trinn- 
f.Tilar  with  the  base  ilownwards,  being  about  an  inch  in  Itngih 
and  half  an  inch  acroea,  and  itfl  boundariea  have  l«cn  named  the 
jiiilaTt  Of  colamns  of  the  ring.  It  will  be  observed  that  the  outer 
piUiir  is  triangnlor  at  the  upper  pait,  but  becomes  round  and 
thick  below,  and  corresponds  to  Pouparfs  li)i;ament  j  wliilst  the 
inl^nial  pillAt  Lt  flat,  and  ia  continuons  with  the  rest  of  the  tendon. 
At  the  upper  part  of  the  ring  may  be  seen  sorae  curved  fibres 
running  in  a  tmusveive  direutiou  and  called  the  iutercoliunnar 
f)bre*i,  the  continuation  of  which  formed  the  intercoluninar  or 
external  spermatic  fascia.  It  should  be  nc>ticcd  that  thespennatic 
eord  does  not  lie  in  the  centre  of  the  rin^T  but  upon  the  outer 
pillar  or  Poupait's  ligament,  which  is  eliglitly  drawn  down  l>y  the 
weight  of  the  teslda. 

[The  extemnl  oblique  is  to  be  reflected  by  cutting,  Iwth  VBiti- 
QLlly  and  horinontidly,  thiou^'h  its  niOBCular  fibres  where  they 
join  the  tendon,  and  by  detaching  them  from  the  ribs  immediately 
below  their  origin,  llie  f^fjiter  part  of  the  muscle  cnti  then  !« 
turned  back  towards  the  lotn,  ana  the  corresponding  t«ndon  may 
be  dissected  up  as  far  as  possible  towartls  the  median  line.  The 
handle  of  the  knife  should  be  passed  under  the  triangidar  portion 
«f  tendon  left  in  the  ^in,  parallel  to  and  as  near  the  median  line 
as  possible,  after  which  the  tendon  may  be  readily  divided  by  a 
vertical  incision,  and  reflected  towanls  the  thigh  without  en- 
dangering the  subjacent  parts.  When  this  is  done,  it  will  be  found 
that  the  tendinous  fibres  of  one  side  decussate  or  interlace  with 
those  of  the  other  inunediately  alwve  the  pubes,  and  cross  (o  the 
opposite  side  of  the  median  line,  where  they  become  attached  to 
the  spine  and  crest  of  the  pubes,  and  sometimes  as  far  as  the  ilio- 
pectineal  line,  thus  forming  the  triaiiijulaT  foMia.'  The  internal 
oblique  muscle  will  then  l>e  eipoaed,  and  will  be  most  readily 
cleaned  by  beginning  at  the  lower  border  of  the  muscle  on  the 
right  side,  and  at  the  upper  border  on  the  left  side  of  the  subject] 

The  Obliqutu  Interatw  (Fig.  S7,  7).— The  fibres  of  this 
muscle  take  the  opposite  direction  to  those  of  the  obtiquus  es- 
temns,  and  therefore  have  their  origin  bdow  and  their  ineertion 


bettcr-TiBmed  trian^lar  fatda  than  triaii^lHr  liga 
CDDfounded  «ith  the  deep  fascia  o{  the  peniunum. 


chiefly  ahoTe.     The  origin  ia  from  the  (interiot  two-thirdfl  of  the 

middle  of  the  neat  of  the  iUum  ;  from  the  outer  half  of  Pouport'i 

ligament;  and  sli;;ht1y  from  the  fascia  luinl>onun.     The  upper 

fibrea  paaa  to  ho  inierltd  into  the  cartilages  of  the  lost  four  riVia 

and  into  the  linca  nlba,  some  directly  and  others  1iy  an  apuneu- 

rotiii,  which  in  split  to  enclose  the  rectus  and  form  its  sheath,  as 

will  be  afterwaids  seen ;  ^. 

while  the  lower  tibre.i,  he-  *  *■ "  * 

coming     gradually    more 

and    mole   horizontal    in 

their  conise  to  the  fmiddli.- 

line,    in     the     end    arck 

tlownwarda     to     help    to 

form  the  (ovjoined  toidon, 

and  to  be  initrled  into  the 

crest  of  the  pnlies  and  the 

ilio-pectinenl  line. 

In  the  male  Buliject, 
some  pale  iiiuxcular  fibies 
will  lie  found  to  bo  con- 
tinnons  with  the  lowir 
Ixirder  of  the  internal  oli- 
liqne,  and  to  overlie  tlie 
■pelmatic  cord,  forming 
the  ertmatUr  mriide. 

The  CremMter  (Fig. 
93,  A).— To  eitplain  the 
formation  of  thin  muscle 
it  will  be  necessary  to 
refer  to  the  early  stage  of 
Cxlal  life,  when  tho  testis 
was  situated  within  Ihc 
abdomen  and  immediately 

below  the  kidney.  A  iDuscular  bond  consiBting  of  tlirec  sets  of 
fibres  and  called  the  gHbemaculum  ttttit  then  passed  from  the 
pnbes  to  the  testis,  and  its  divisions  had  the  following  attach- 
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mtntB — one  to  the  bottom  of  the  Bcrotam,  and  one  on  each  aide  of 
tlie  externftl  aWominnl  ring  to  Poupatt's  lipuuent  and  the  crest 
of  the  pubea  (Fig.  6B).  By  the  action  of  these  honds  the  testtde 
VfBB  drawn  doivn  as  for  m  the  external  ulidoininal  ring,  bat  it  is 


Fig.  90. 


Fig. 91. 


obvions  that  when  it  had  rewlied  this  point  the  lateral  bands 
mtist  have  become  horizontal,  and  thus  have  lost  all  power  of 
tniotion ;  and  the  further  progress  of  the  testis  depended  therefore 
upon  the  middle  band,  which  continued  to  draw  the  ghmd  to  the 
bottom  of  the  scrotum  (Fig.  90).  The  effect  of  this  was  to  stretch 
the  lateral  bonds  attached  tJi  the  pubes  on  each  side,  and  thus 
they  formed  more  or  less  complete  loops  upon  the  cord,  and  con- 
stituted the  cremaster  muscle,  being  aided  by  the  lower  fibres  of 
the  internal  oblique  which  were  drawn  down  by  the  testicle  in 
its  progress  (Fig.  91). 


be  carried  along  the  crest  and  Poupart's 
lower  border  of  the  muscle.  The  miiscular  fibres  must  be  care- 
fully divided  until  a  cellular  interval  is  reached,  in  which,  near 
the  crista  ilii,  will  be  found  the  branches  of  an  artery  (circumfiexa 
ilii).    The  moede  is  then  to  be  tamed  backwards  and  forwards. 
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cue  being  taken  not  to  injure  the  eipoK-d  ner\'ca  or  the  nuhjactnt 
tmuveruliB  muscle.] 

The  Vervea  (Fig,  87)  five  ot  sis  in  numl-er,  are  lh«  liianches 
<^  the  lower  dorsal  nerres,  which  nm  harizuiitally  forwanln  to 
^erc«  the  rectus  muscle  and  emtri^e  on  tlm  friint  of  the 
abdomen.  At  this  stage  they  may  he  !«en  (living  off  their 
lateral  etUanecnu  bmnchea,  which  pierce  the  iililitiuu*  intcmus 
at  once.  Close  above  the  crista  ilii  may  lie  fotind  the  l>ranche^ 
oftbefirat  lumber  nerve  (i6)  (ilio-bypogaatric  miil  ilio-inguinal) 
mnning  downwards  to  the  pubes. 

The  Tnuwreraalia  ICusde  (Fig.  02,  6)  hm  \U  or^/i'n— 1, 
hota  the  inner  surfaces  of  the  cartilngcrt  of  the  Iuwlt  mx  ril»', 
where  it  interdigitatcs  with  the  diapbmgni ;  2,  by  tliree  npo- 
neurotic  slips  attached  respectively  to  the  raoli<  of  the  imnsvereu 
proceSMB,  to   the   tips  of  the  fig,  92. 

transverse  processes,  and  to  the 
■[anouii  processes  of  all  tlie 
lombai  vertebne  ( together 
framing    what    in    commonly 


tig.  S2.— lateral  view  of  the  tranii- 
Tcriulu  abdominu  muKle  ((n>m 
WilMn). 

1.  Latiwmiu  doni. 

2.  Semtiu  magnui- 

3.  Upper  part  of  the  eittmil  oli- 

Eqoe. 

4.  Two  of  tbo  exlGTDal  inlercoita] 

muKlea. 
6.  Twaof  theml«nulmtcrcoatals. 

6.  Tnnivenolu. 

7.  Iti  pa*ti!iiai  aponninMis. 

8.  lU  anterior  (poncuro*  is  puiing 

behind    the    ihcBth    of    the 

9.  Lover  part  of  the  \eft  rectus 

with  the  aponeuronB  of  the  in- 
tcnul  oblique  and  tnuuTenalu 
paining  in  front. 

10.  Bi«ht  rectw  muscle. 

11.  Panpuf  ■  ligament. 

12.  Tenior  vaginio  femorU,  gluteal 

media*  imd  mazlmu*  inTcMed 
b;b«eialata. 
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ciilled  tlie  fcuciit  iMoborum)  (Fig.  101)  ;  3,  from  tlio  anttrior  t«-i>- 
tliirdrt  of  the  urner  lip  of  the  creit  of  the  ilium,  and  4,  froii>  the 
outer  third  of  Pouport's  ligament.  Its  tTUrrlum  is  into  the  midcUi' 
line  from  the  ^nsiform  curtilage  to  the  puhea,  hBing  insepnrahlj- 
tuiited  tiith  the  iutemal  ohlique  ;  and  into  the  ilio-]}«ctineiil  tine, 
foimin),'  with  Uie  internal  oblique  the  emijoineil  UndoJK 
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This  wiU  be  the  licst  time  for  eiamining  the  ptirts  conccrneil 
in  inguinal  liernia,  which  ia  the  protruaion  of  eome  part  of  the 
abdominal  contents  through  certain  openings  in  tJie  region  of  the 
groin.  To  do  this  the  muscles  ehould  be  reslored  as  nearly  as 
possible  to  their  natimil  positiiMUt,  and  the  student  will  then  see 
again  the  opening  in  tliu  tendon  of  the  external  oblique  called 
the  external  abdominal  ring.  Through  Ihie  cipcning  (the  iuter- 
columnoc  fascia  Iiaviiig  been  prcTiooaly  removed)  the  spemuitic 
conl  with  its  ve^utcls  will  be  seen  to  pas^  and  on  tracing  it  up  by 
tuminj;  the  muscles  asiiie  in  their  "rdur,  it  will  be  found  to  dis- 
appear beneath  the  sharp  arched  border  of  the  tmnsversiilis 
muscle.  The  tissue  into  which  it  disappears  ia  the  faaria  Irniw- 
vertaiU,  lining  the  alxlomcn  externally  to  the  peritoneum,  and 
with  a  little  can;  a  hole  may  be  artificially  made  in  this  fascia 
and  around  the  cord,  to  which  the  name  of  internal  ahdojidnnl 
riiig  is  given.  The  opening  of  the  internal  ring  is  neccisarily 
jirtificiid,  because  the  fascia  tronaverHolis  was  prolonged  upon  the 
coid  when  the  testis  was  drawn  out  of  the  abdomen,  and  thus 
took  the  shape  of  a  funnel,  being  hence  called  the  iiifundibidur 
f<ucia*    (Fig.  93,  i.) 

The  Internal  Abdominal  Bing  (Fig.  !>3)  is  an  opening  in 
the  fascia  transyersalis  placed  midway  between  the  symphysis 
pubis  and  the  anterior  superior  iliac  spine,  and  about  half  an  inch 
above  Poupart's  ligament. 

The  Ing^unal  Canal  (Fig.  94)  ia  the  space  between  the  ex- 
ternal and  internal  abdominal  rings,  an  inch  and  a  half  in  length, 
and  is  occupied  by  the  spermatic  cord.    The  simplest  way  there- 


*_The  infundibular  fuwia  hoa  alM  been  called  the  interoal  apermatic 
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fore  to  Btudf  the  boundaries  of  the  canal  will  be  to  take  them  ii 
their  lelatioa  to  the  cord  which  Uea  in  it  (Fig.  94). 


^,  93.— Diuectioiiof  thsTingiunalcaDBl  (from 'Wood  'On  Buptvuxi'). 
«.  Eitenul  oblitiue  (turaeddown).      /.  Fawis  ImnsT? nmlia. 


t,  i.  Internal  obtiquo. 

a.  Tranirenalig. 

d.  CoDJoined  tmdon. 

t.  B«ctiu   abdammii  irith    ilioth 


.  Triangiilur 
A.  CreinmtiT. 
(.  Inhmdibulai  ihsciB. 


la,  front  are  (1)  the  temion  of  the  exteronl  otliine,  (2)  the 
lowest  port  of  the  muscnlai  fibtea  of  the  internal  oblique,  and 
(3)   a  small  portion  of  the  creinaster.     Bdand  are— beginning 


nearest  the  internal  ring — (1)  the  fascia  transrersalia,  (2)  the  con- 
joined  tendon,  (3)  the  tnangoltLr  £Eij9cia  (if  it  ezi^t).  Belmi>  k 
Poupart's  ligament,  Aleve  are  the  arched  border  of  the  trann- 
veraalia  muacle,  and  the  space  between  that  muBcle  and  the  intemid 
oblique. 

Ingninal  Hernia  ia  of  two  kinds,  obliqtu  and  dtreet  Oblique 
passes  through  Uie  internal  abdominal  ring,  along  the  inguinal 
canal,  and  out  of  the  external  ring.  Direct  breaks  through  or 
ptuhea  before  it  the  posterior  wall  of  the  inguinal  canal  at  it? 
lower  part,  and  emerges  at  the  external  ring,  IJius  taking  a  more 
diTKt  courae  than  the  ohliqa^  variety. 

The  coverijys  of  each  hernia  will  be  best  seen  by  tracing  them 
from  within  outwards ;  thus  oblique  hernia  would  have  (1) 
peritoneal  sac  ;  (2)  in  coming  through  the  internal  ring  it  would 
have  the  fascia  tranaversalia,  or  infundibular  fascia  ;  (3)  in  passng 


Fig.  91.— DiBgmn  of  the  inruiiu]  eaaal,  Bhovior  its  latenoT  «i 
bounduui  (dmrn  bj  J.  T.  any). 
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1>exieath  the  internal  oblique  it  would  hiive  the  cremaster  muscle, 
the  fibres  of  which  are  united  by  cellular  tissue  and  are  some- 
times known  as  the  cremasteric  feiscia;  in  emerging  from  the 
extenml  ring  it  would  have  (4)  the  intercolumnar  or  spermatic 
iascia,  and  (5)  the  superficial  fascia  and  skin. 

Direct  hernia  would  have,  (1)  the  peritoneum,  and  (2)  the 
fascia  transversalis,  (for  both  line  the  abdomen) ;  then  pushing 
into  the  inguinal  canal  it  would  have  a  covering  (3)  from  the  con- 
joined tendon ;  and  lastly  emerging  firom  the  external  ring,  it 
would  have  (4)  the  intercolumnar  or  spermatic  fascia,  and  (5)  the 
superficial  fascia  and  skin.  Thus  the  number  of  coverings  of  both 
▼arieties  is  the  same,  the  difference  consisting  in  tlie  substitution 
of  the  conjoined  tendon  for  the  cremaster  muscle. 


Coverings  op  Inguinal  Hernia. 


Oblique, 

Peritoneum  or  sac. 

Fucia  transrersalia  (or  infundibular 

fSuda). 
Cremaster  muscle  (or  fascia). 
Intereolimmar  or  e^nmitic  fusclo. 
Superficial  fuscia. 
8km. 


DireeL 

Peritoneum  or  sac. 
Fascia  transvcrsulis. 

Conjoined  tendon. 
Intercolumnar  or  spermatic  fascia. 
Superficial  fascia. 
Skm. 


By  dividing  the  fascia  transversalis  about  half  an  inch  to  the 
inner  side  of  the  internal  alxlouiinal  ring,  there  will  be  found  an 
artery  called  the  deep  epigastric,  lying  between  the  two  rings  and 
miming  in  a  line  from  the  middle  of  Poupart's  ligament  to  the 
umbilicus,  and  the  varieties  of  inguinal  hernia  have  l^en  namecl 
external  or  internal  according  to  their  relation  to  this  vessel.  It 
is  obvious  that  a  hernia  passing  through  the  internal  ring  must  be 
exUmcl  to  this  artery,  and  hence  oblique  hernia  and  external 
hernia  are  synonymous  terms.  In  the  same  way  <lirect  hernia 
protrudes  through  the  alxlominal  wall  to  the  inner  side  of  the 
epigastric  artery,  and  thus  internal  is  the  same  as  direct  hernia. 

The  anatomy  of  the  parts  concerned  in  hernia  l)eing  fully  com- 
prehended, it  will  be  readily  seen  that  the  direction  in  which 
force  is  to  Ijo  applied  to  return  the  protruded  bowel  into  the 
abdomen — commonly  called  the  taxis — must  differ  in  the  two 
cases  ;  and  the  student  should  notice  the  effect  which  the  position 
of  tlie  body  and  limbs  has  upon  the  tissues  near  the  gcoiiu  TVsq&> 


an  iNoun 

witli  the  body  and  legs  extended  at  full  length,  the  lower  part  of 
tlie  abdomen  is  rendered  tense  ;  whilst  JX  the  Ihigh  is  flexed  upon 
the  pelvis  and  adducted,  and  the  body  howtd  forward,  the 
strutturea  become  relajied,  and  would  more  readily  odiuit  of  the 
return  of  the  protruded  bowel. 

VarUtii*  of  Sfraia,— There  are  two  Tarietieg  of  oUiqae 
iaguinftl  hernia,  termed  amgenilal  hfniia  and  infantile  or  e7icyiUd 
hernia,  the  anatomy  of  which  requires  explanation. 

To  underetand  these  fully  it  will  be  necessary  to  refer  for  a 
moment  to  the  descent  of  the  Wtis  (p.  205).    When  Ihe  teslicio 


Fig.  95. 


Fig.  98. 


Pig.  BT. 


ii  in  the  abdomen  it  hiu  the  peritoneum  attached  to  its  surface, 
and  during  its  descent  into  the  scrotum  it  accordingly  drags  a 
fold  of  peritoneum  doivn  with  it,  so  that  at  first  a  tube  extends 
along  the  whole  length  of  the  inguinal  canal  (Fig.  01).  Byanatural 
process  dnring  the  later  months  of  fcctal  life,  however,  an  oblitera- 
tion of  the  portion  of  tube  «-ithin  the  canal  takes  place,  and  thus 
a  email  sac  is  formed  around  the  testis  which  is  called  the  tunica 


Tig.  95. — D»sram  of  s  common  scrotal  herma,  ahowing  the  relation  at 
th>  lao  to  the  (unica  Taginslia  lealia  (J.  T.  Gm). 

Fig.  96.~Di(igTam  of  a  canzeoiUl  bends,  the  sac  beiog  continaoua  with 
th«  tunica  TSginalis  tcetii  (J.  T.  Gny). 

Fig.  9}. — ])isgism  of  an  infsntlla  hernia,  sboiring  the  tunica  TagLnalia 
piolongfd  in  &0Qt  of  Um  no  (J.  T.  Gray ), 
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vaginalis,  while  a  mere  dimple  is  left  in  the  peritoneum  at  the 
internal  ring.  Thus  when  in  the  ordinary  condition  of  the  parte 
a  hernia  descends,  its  sac  is  above  and  quite  distinct  from  the 
tanica  vaginalis  (Fig.  95). 

Occasionally  however  this  obliteration  does  not  take  place,  and 
the  tunica  vaginalis  remains  continuous  with  the  peritoneum.  In 
that  case  the  hernia  descends  at  once  into  the  tunica  vaginalis  and 
lies  over  the  testis,  and  being  the  consequence  of  a  congenital 
defect  it  is  termed  congmital  hernia  (Fig.  96). 

In  what  is  termed  congenital  hydrocele  the  anatomical  arrange- 
ment is  the  same,  and  the  fluid  runs  from  the  peritoneal  cavity 
into  the  scrotum  and  back  again,  according  to  the  position  of  the 
patient. 

Infantile  or  encysted  hernia  exists  when  only  a  partial  oblitera- 
tion of  the  peritoneal  tube  has  taken  place,  and  the  tunica 
vaginalis  is  left  larger  than  usual  and  prolonged  into  the  inguinal 
canal  to  a  slight  extent  Then  when  a  hernia  descends,  it  pushes 
down  behind  tins  portion  of  the  tunica  vaginalis,  and  there  are 
therefore  three  layers  of  serous  membrane  in  front  of  that  covering 
the  intestine,  two  being  formed  by  the  tunica  vaginalis  and  one 
by  the  peritoneal  sac  (Fig.  97). 

Surgery. — Operation  for  StrangtUated  Hernia, — In  this  opera- 
tion the  object  is  to  reach  and  divide  any  tissue  which  presses 
npon  the  bowel  and  prevents  its  return  within  the  abdomen.  An 
incision  is  made  over  the  external  ring,  and  the  surgeon  dissecto 
carefully  down  through  the  several  layers  (which  are  never  dis- 
tinctly separable  in  practice)  until  he  reaches  the  peritoneal  sac, 
which  is  recognized  by  its  bluish  appearance.  Passing  the  fore- 
finger carefully  around  this  he  feels  for  the  stricture,  which  may 
possibly  be  at  the  external  ring  (where  it  is  easily  divided),  or 
more  probably  within  the  inguinal  conaL  Having  discovered 
the  stricture,  he  next  passes  the  hernia-knife  along  the  finger, 
and,  using  it  or  a  director  as  a  guide,  insinuates  the  knife,  held 
flat,  beneath  the  stricture,  and  divides  it  by  bringing  the  edge  of 
the  knife  upwards  and  pressing  it  against  the  tissues  with  the 
finger. 

The  direction  in  which  the  superficial  incision  is  made  is  of 
little  consequence,  but  in  the  deep  incision  the  rule  is  to  cnt 
directly  vpuHirds,  so  as  to  be  parallel  to  the  epigastric  artex^  \  ilsst 
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since  a  migtake  in  the  (Uaj^nosis  between  an  exiumal  and  an 
interna!  hernia  may  occur,  ovwg  to  the  parts  becoming  distorted 
and  the  abdominal  rings  drawn  tt^ther  in  old-standing  herniK, 
it  Ls  well  to  l)e  carefnl  lest  tUe  nrteiy  should  be  divided. 

JJnifwwI  Cnr*  of  Hernia. — Varioua  operatioJiE  Lave  been  sug- 
gei^ted  for  the  cure  of  rupture  by  obliterating  the  inguinal  canal, 
of  which  the  principal  are  Wortzer's  and  Wood's.  Wiirtaer'a 
operation  consisted  in  the  iavogination  of  the  skin  of  the  scrotum, 
ivhich  wan  fastened  into  the  ingninal  canal  by  a  plug  of  wood, 
from  which  a  needle  passed  tranefixiug  the  fixint  wall  of  the 
canal.  Inflammation  was  thus  excited,  and  the  portion  of  skin 
rcmiuned  in  litit  for  a  time,  eHectually  plugging  up  the  canal,  but 
was  found  to  descend  almost  iavariabl;  after  any  exertion,  and 
the  o|>eration  has  therefore  1>een  generally  abandoned. 

Wood's  operation  conaLsta  essentially  in  closing  the  lower  jmrt 
of  the  inguinal  canal  and  external  abdominal  ring,  either  with  or 
without  the  invagination  of  a  piece  of  faacia.  The  left  forefinger 
"being  passed  l)flneath  the  margin  of  the  conjoined  ttjidon,  r 
needle  ia  thrust  through  it  and  afterwords  through  the  internal 
and  external  piUars  of  the  rin^,  and  these  three  points  ore  drawn 
t'other,  thus  occluding  the  canal.* 

The  SperaiBtic  Cord  may  now  be  examined,  and  will  be 
found  to  consist  of  the  vai  lUfcreTis  or  duct  of  the  testicle  together 
with  the  spermatic  artery  and  veins,  bound  together  with  loose 
areolar  tisane  and  covered  more  or  less  by  the  cromaster  muscle. 
In  a  well-injected  subject  a  amall  branch  may  be  traced  from  the 
epigastric  artery  to  the  cord,  which  ia  the  cremosfcrie  branch  ;  and 
the  genital  branch  of  the  genito-cmral  nerve  may  be  found  in  the 
cremaster  muscle,  which  it  supplies.  The  position  of  the  vaa 
deferens  at  the  back  of  the  cord  ^should  be  noticed,  and  may 
always  be  recognised  by  its  feeling  like  a  piece  of  whipcord. 
Upon  the  vas  may  be  found  a  small  branch  of  the  vesical  artery 
— the  deferential  branch. 

Tunica  VaginalislTestis  (Fig.  95). — By  drawing  the  testicle 
out  of  the  scrotum  and  making  an  incision  over  the  anterior  part 
of  it,  tiie  tunica  vaginalis  will  be  opened,  and  will  be  seen  to 
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Gonaist  of  two  parts,  the  tunica  vagiualis  propria  upon  the  testis,  and 
the  reflexa  or  part  around.  The  tunica  vaginalis  propria  converts 
the  subjacent  tunica  albuginea  into  a  fibra-serous  membrane,  the 
other  examples  of  which  are  the  peric£u^um  and  the  dura-mater. 

The  Penis  should  now  bo  examined,  and  the  student  may 
advantageously  practise  the  ox>eration  of  circumcision.  It  should 
be  noticed  that  the  skin  becomes  continuous  ^vith  the  mucous 
membrane  at  the  margin  of  the  fore-skin  or  prepuccy  which  is 
lined  by  the  membrane  continued  from  the  gUins  penis.  Below 
the  orifice  of  the  urethra  will  be  found  the  fold  called  the /roeuum 
pnepuiii,  and  aroimd  the  base  of  the  glans  penis  is  a  circular 
ridge,  the  corona  glandisy  upon  which  open  a  number  of  sebaceous 
glands,  the  glanduUo  odoriferce,  that  secrete  the  smegma  pra^utiu 
An  incision  is  to  be  carried  along  the  upper  surface  of  the  penis, 
when  there  will  be  found  the  dorsal  vein  with  the  dorsal  artery 
and  lUTve  on  each  side  of  it.  The  artery  and  nen^e  ore  the  termi- 
nations of  the  pudic  oxt&sy  and  nerve,  and  the  vein  jiosses  through 
the  triangular  ligament  to  open  into  the  prostatic  plexus. 

The  Suspensory  Ligament  of  the  penis  is  a  triangular  piece  of 
Btrong  fibrous  tissue,  attached  to  the  front  of  the  symphysis  pubis 
and  to  the  upper  surface  of  the  penis,  where  it  is  divided  into  two 
layers  to  give  passage  to  the  dorsal  vessels  and  nerves. 

[Returning  to  the  abdominal  wall  the  dissector  will  find  the 
Rectus  muscle  close  to  the  median  line  and  still  enclosed  in  its 
sheath,  through  which  it  is  indistinctly  visible.  The  line  between 
the  recti  is  &owu  as  the  linea  alba,  that  at  the  outer  border  of 
each  muscle  as  the  tinea  semilunarisy  while  the  transverse 
markings,  three  or  four  in  number,  ore  the  linece  trarisversceJ] 

The  Sheath  of  the  Bectua  (Fig.  101}  having  been  opened  by 
a  vertical  incision,  will  be  found  to  be  formed  by  the  tendon  of 
the  internal  oblique,  which  splits  at  the  linea  semilunaris  to 
enclose  it.  Thus  in  front  of  the  muscle  there  is  the  tendon  of 
the  obliquus  extemus  and  one-half  of  the  tendon  of  the  obliquus 
intemus,  whilst  behind  is  the  other  half  of  the  tendon  of  the  obli- 
quus intemus  and  the  tendon  of  the  transversalis.  This  aironge- 
ment  does  not  hold  good  throughout,  for  upon  lifting  up  the  lower 
part  of  the  rectus  it  will  be  found  that  a  little  below  the  um- 
bilicas  (seldom  so  low  as  midway  between  the  umbilk>'vi&  %aDi^ 
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^obes)  the  aheatb  is  wanling  behind,  (.t.  it  passes  entirely  in 
front,  and  there  is  nothing  between  tlic  muack  and  the  peritonenm 
but  the  fascia  transrersaliB. 

The  point  where  the  sheath  teases  to  pasa  behind  the  rectuB  is 
marked  by  a  sharp  curved  mai^n  (fold  of  Douglas),  beneath 
wliich  tlie  epigastric  vessels  will  be  seen  to  paasj  and  which  will 
be  afliiTWarda  seen  from  licliind  (Fig.  SS,  e). 


direction  o 

The  Pyramidalia  (Fig.  87)  ant6$  fcotii  the  crest  of  the  pubcs 
elose  to  the  median  line,  and  posses  up  for  about  two  inches  to  be 
inierUd  into  the  lines  nlbn. 

The  Bectae  Abdominis  (Fif;.  67,  5)  arisa  by  two  heads, one 
from  the  c;i'est  and  the  othej  from  tiie  Brmphywa  pubis.  It 
expands  into  a  broad  thin  miisde,  and  is  in$erUd  into  the  carti- 
lages of  the  last  three  true  ribs  (6th,  6th,  and  7th). 
.  The  linefB  transversa)  ore  tendinous  intersections  corresponding 
to  abdominal  ribs  ;  one  is  placed  nearly  opposite  the  umbilicus,  a 
second  at  the  level  of  the  ensiform  cartiloge,  and  a  third  between 
them.  A  fourth  is  occasionally  found  between  the  umbilicus  and 
the  pnbes. 

The  Epigaatric  Artery  (Fig.  93)  is  to  be  traced  into  the 
lectua  muscle,  which  it  will  be  found  to  enter  at  the  part  where 
tie  sheath  is  deficient,  passing  beneath  the  fold  of  Douglas,  The 
mnacle  should  be  divided  and  carefully  dissected  off  the  artery, 
which  may  be  traced  up  to  the  sternum,  where  it  anastomoRes 
with  the  internal  mammary  artery.  This  is  a  moat  important 
uiBatomosis,  forming  a  direct  commimication  between  the  sub- 
clavian  and  the  external  iliac  arteries,  which  cornea  into  play  after 
ligature  of  the  external  or  common  iliacs,  or  obstruction  of  the 
descending  aorta. 

.  The  nerves  piercing  the  rectuB  are  the  terminations  of  the 
lower  intercostal  nerves,  which  paas  througlt  it  and  the  sheath  to 
xeach  the  skin  (Fig.  87). 

.  The  Fascia  Transversalis  is  the  membrane  lining  the 
tzamveraalis  muscle,  and  is   continuoua  with  the  fmcia   Uiaea 
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corenng  tUe  iliacuB  mnscle.  It  vdries  in  appearance,  being 
Biually  thin  and  tnuuparent,  Int  in  fat  subjects  becoming  tbick- 
«iied  and  nnited  with  the  anb-peiitoneol  layer  of  adipose  tisauc. 


■.    Eitenuil  ili&c  artery. 

i,    Epinitric  utcty. 

t.    Border  at  tlio  poatcrior  part  of 

tha  (heath  of  Ihe  iectua  (rold  at 

Douf^laaV 
4.    Coniomsd  tendon  in  Oie  triangle 

of  H«Me1buh. 
*.    Pa«t(d«f  nur&ee  of  rcetoi. 


g.    Vat  dcfcrcDB. 

A.    fipcrmatic  Tcssela. 

i.     Oolitemtfd  hypogastric  artery. 

lb,    Lfmphati(4  in  crural  riog, 

/,    Internal  abdooiinal  ring. 

M.  Urachua. 
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Midway  between  the  anterior  superior  iliac  spine  and  the  symphysis 
pubis,  and  half  an  inch  above  Ponpart*s  ligament  in  the  fascia 
transyersalis  is  the  internal  abdominal  ring,  through  which  the 
spermatic  cord  of  the  male  and  round  ligament  of  the  female 
reach  the  groin,  receiving  in  their  passage  a  covering  from  the 
fascia  transversalis  (infundibular  fascia).  Beneath  the  middle  of 
Poupart's  ligament  the  fascia  transversalis  passes  upon  the 
external  iliac  vessels  to  join  the  iliac  fascia  in  forming  the  sheath 
of  the  femoral  vessels  (p.  91),  and  a  few  thickened  fibres  lying 
beneath  Pouparfs  ligament  form  the  deey  crural  arch. 

Action  of  the  Abdominal  Muscles. — The  abdominal 
muscles  compress  the  viscera  when  put  in  action,  and  thus  act  as 
muscles  of  expiration,  and  in  direct  opposition  to  the  diaphragm. 
•The  attachment  of  the  muscles  to  the  lower  ribs  enables  them  at 
the  same  time  to  depress  the  wall  of  the  thorax,  thus  assisting 
the  internal  intercostal  muscles.  The  abdominal  muscles  are 
called  into  play  chiefly  in  violent  expiratory  efforts,  sucli  as 
coughing,  sneezing,  etc.,  and  have  a  most  important  action  upon 
the  viscera  during  the  acts  of  micturition,  defsecation,  vomiting, 
and  parturition.  The  rectus  abdominis  has  the  power  af  approxi- 
mating the  pelvis  and  thorax,  as  seen  in  rising  from  the  supine 
jwsition  without  the  aid  of  the  hands,  or  in  climbing.  Wlien 
spasmodically  contracted  in  tetanup,  it  produces  the  bowed 
condition  of  the  trunk  known  as  emprosthotonos. 

The  abdominal  muscles  are  supplied  by  the  lower  six  intercostal 
nerves,  and  by  the  ilio-hj^^ogastric  and  ilio-inguinal  branches  of 
the  first  lumbar  nerve  (Fig.  87). 

The  abdominal  wall  having  been  finished  on  both  sides,  the 
dissectors  should  cut  through  the  remains  of  the  abdominal 
muscles  in  two  or  three  places  until  the  peritoneum  is  exposed, 
but  without  injuring  the  latter,  in  order  to  study  the  appearance 
of  the  membrane  which  forms  the  sac  of  a  hernia.  They  should 
then  open  the  abdomen  and  dissect  the  viscera  together. 

Cavity  op  the  Abdomen. 

[The  abdomen  is  to  be  opened  by  a  transverse  incision  at  the 
Jerel  of  the  umbilicus,  and  another  cut  is  to  be  carried  from  the 
umbilicus  to  the  sternum  a  little  to  the  left  of  the  median  line.] 
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By  holding  up  the  lower  portion  of  the  abdominal  wall  before 
dividing  it  in  the  median  line,  and  vie^nng  it  from  behind, 
the  dissectors  will  perceive  through  the  peritoneum  five  cords 
taking  a  course  towards  the  umbilicus  (Fig.  98).  The  central 
cord  is  the  obliterated  urachus  (in),  those  on  each  side  of  it  are 
the  obliterated  hypogastric  arteries  (i),  and  the  outside  ones  are 
the  two  epigastric  arteries  (6)  seen  tlirough  tlie  wall.  The  peri- 
toneum is  raised  into  distinct  folds  by  the  obliterated  hypogastric 
arteries,  and  external  to  the  epigastric  artery  on  each  side  may  be 
seen  a  small  dimple  in  the  membrane,  marking  the  position  of  the 
internal  abdominal  rings.  Tiie  term  "  Hesselbach'a  triangle  "  {d) 
has  been  applied  to  the  triangular  space  bounded  by  the  border 
of  the  rectus  internally,  the  epigastric  artery  externally,  and  Pou- 
part's  ligament  below,  and  it  is  through  this  that  direct  inguinal 
hernia  forces  its  way.  The  fold  of  Douglas  (c),  or  sliaq>  lower 
margin  of  the  posterior  sheath  of  the  rectus,  will  be  readily  per- 
ceived through  the  peritoneiun. 

[By  dividing  the  lower  flap  in  the  median  line  it  can  l>e  re- 
flected on  each  side,  and  the  atdominal  contents  v.ill  be  exposed.] 

Abdominal  Cavity  (Fig.  99). — The  parts  first  seen  on  opening 
the  alxlomen  are  the  stomach  and  right  lobe  of  the  liver  with  a 
small  portion  of  the  gall-bladder,  whilst  the  ;^Teat  omentum 
passing  down  from  the  stomach  conceals  the  rest  of  the  intestines. 
Should,  however,  the  great  omentum  be  turned  up,  as  often  hap- 
pens, the  mass  of  the  small  intestines  will  be  visible,  and  imme- 
diately below  the  stomach  the  transverse  colon.  The  ascending 
and  descending  colon  will  be  more  or  less  visible  on  each  side, 
according  to  the  amoimt  of  their  dLstension.  A  very  much  dis- 
tended bladder,  or  the  pregnant  uterus,  would  be  visible  at  once, 
and  the  amount  of  liver  and  stomach  which  will  appear  will 
depend  upon  the  healthy  condition  of  those  organs,  and  upon 
their  not  having  been  displaced  by  tight-lacing. 

For  convenience  of  description  the  abdomen  is  divided  into  the 
following  regions,  by  imaginary  lines  passing  vertically  from  the 
seventh  costal  cartilage  to  the  middle  of  Poupart's  ligament  on 
each  side  ;  and  horizontally,  at  the  level  of  the  ninth  costal  carti- 
lages and  the  spines  of  the  ilium,  respectively* 
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The  position  of  the  several  viscera  should  now  he  noted  and 
the  different  oigans  identified. 

Beginning  at  the  npper  part,  the  liver  will  he  found  to  occupy 
the  light  hypochondriac,  the  epigastric,  and  a  small  part  of  the 
left  hypochondriac  legions ;  passing  to  it  from  the  umbilicus  will 
he  seen  the  obliterated  umbilical  vein.  The  stomach  wiU  be  seen 
in  the  epigastric  region,  with  its  greater  or  left  end  reaching  into 
the  left  hypochondrium.  By  drawing  this  end  out  from  beneath 
the  ribe,  the  spleen  will  be  found  attached  to  it,  and  will  also  fre* 
qnently  be  found  to  be  bound  firmly  to  the  diaphragm  by  old 
inflammatory  adhesions.  Tracing  the  stomach  to  the  right  side 
it  will  be  found  to  terminate  in  the  small  intestine  (duodenum), 
and  the  point  of  demarcation  between  the  organs  is  marked  by  a 
thickened  band  of  fibres,  the  pylorus.  The  duodenum  can  be 
traced  for  a  short  distance  only  at  present.  By  drawing  up  the 
great  omentum  the  transverse  colon  vnH  be  exposed  crossing  the 
nmbilical  region,  and  continuous  on  the  right  side  with  the  as- 
cending colon,  and  on  the  left  with  the  descending  colon,  which 
should  be  traced  out  Occupymg  the  hypogastric  region  are  the 
coils  of  the  small  intestine,  two-fifths  of  which  constitute  the 
jejunum,  and  the  remainder  the  ileum  ;  this  may  be  seen  to  end 
in  the  large  intestine  in  the  right  iHac  fossa,  where  the  commence- 
ment of  the  colon  (caput  caecum  coli,  or  crocum)  will  be  recog- 
nised by  its  little  appendage,  the  appendix  vermiformis.  In  the 
left  iliac  region  will  be  seen  the  tortuous  portion  of  the  large 
intestine,  called  the  sigmoid  flexure,  which  may  be  traced  to  iU 
termination  in  the  rectum  at  the  brim  of  the  true  pelvis. 


Fig.  99. — The  abdominal  TtBcera  in  titti,  the  great  omentum  having  been 
remored  in  order  to  show  the  parts  more  diatincUy  (drawn  by  J.  T.  Gray), 
The  lines  mark  the  regions  of  the  abdomen. 

L.  liver.  T  C.  Transverse  colon. 

8.  Stomach.  8  F.  Sigmoid  flexure. 

81.  Small  intestine.  B.  BUdder. 
C.  Ceeimi. 
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It  will  be  well  for  the  student  to  notice  the  tlUtinctivc  appear- 
ances of  tlie  several  part)  of  the  intestinal  canal,  and  particularly 
the  differences  between  the  large  and  small  intestines.  The  con- 
dition of  tJie  intestines  will  Yaiy  ea  much  according  to  the  mode 
of  death,  that  mere  size  is  no  criterion,  the  small  intestines  heiiig 
occasionally  distended  to  a  much  greater  size  than  the  large  ;  but 
attention  to  the  following  points  will  prevent  all  possibility  of 
error.  The  cylinder  of  ihe  small  intestine  is  nnifonu  throughout, 
and  tlie  smrnee  is  perfectly  smooth  ;  the  laige  intestine  on  the 
contraiy  will  be  found  to  be  pouched  or  slightly  constricted  nt, 
short  interval  throughout,  except  tie  rectum.  Moreover  it  will 
be  seen  to  be  marked  by  distinct  bands  of  longitudinal  muscular 
fibres,  three  in  number,  and  in  most  Bubjects  small  pieces  of  fat 
(appendices  cpiploicje)  vdll  be  found  attached  along  the  free 
border.  In  the  healthy  condition  the  large  intestine  is  about  as 
large  again  as  the  small  intestine. 
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The  PeritozLeiun  (Fig.  100). — The  serous  membrane  covering 
the  intestines  is  now  to  be  traced,  in  doing  which  the  student 
miut  bear  in  mind  that  he  has  already  opened  the  cavity  of  the 
peritoneiimy  which  was  previously  a  shut  ^ac.  The  host  way  to 
learn  the  peritoneum  is  to  trace  it  as  simply  as  possible  at  iirst, 
and  afterwards  to  study  any  complications. 

B^izming  at  the  umbilicus  the  membrane  will  be  seen  to  line 
tlie  abdominal  wall,  and  so  to  reach  the  diaphragm  ;  from  this  it 
is  Teflected  on  the  upper  surface  of  the  liver,  round  its  anterior 
maigin,  and  on  the  under  surface  of  the  organ  as  far  back  as  the 
tzansvexse  fissure.  It  then  passes  do^^'n  to  the  i^tomuch,  forming 
the  anterior  layer  of  the  gastro-hcpatic  or  te*  r  omentum,  covers 
the  anterior  surface  of  the  stomach,  and  is  prolon^'ed  downwards 
over  the  intestines  to  form  the  anterior  layer  of  the  yreat  omentum 
or  qnploofu  By  turning  up  tlie  great  omentum,  the  2>6ritoneum 
will  be  seen  to  be  reliected  upon  itself  to  f(jrm  the  posterior  layer 
of  the  great  omentum,  which  is  continued  upwards  luitil  it  meets 
with  the  transverse  colon,  under  which  it  is  prolonged  to  the 
spine,  forming  the  under  layer  of  the  tramtru'SK  me^ao-colon-.  It  is 
now  carried  over  the  mesenteric  vessels  to  the  small  intestine  and 
back  to  the  spine,  thus  forming  the  two  layers  i>f  the  mesentery; 
and  it  can  then  Ikj  seen  to  pass  over  the  abilominal  aorta  into  the 
pelvis,  where  it  invests  the  rectum  (mcso-redum)  and  passes  from 
that  intestine  to  the  bladder,  forming  in  the  male  the  rccto-vesical 
ymchm  In  the  female  the  peritoneum  is  reflected  from  the  rectum 
to  the  upper  part  of  the  vagina,  formmg  the  recto- vatjxnal  pouch 
(cuMe^sac  of  Douglas),  then  over  the  uterus  and  between  the 
uteros  and  bladder,  forming  the  utero-vtsical  pouch.  It  is  lastly 
earned  over  the  bhidder  to  tlie  lower  part  of  the  al)dominal  wall 
and  so  to  the  umbilicus. 

What  is  called  the  greater  hag  of  the  peritoneum  has  now  been 
traced,  but  there  is  another  pouch  called  the  IcMcr  hag  placed  be- 
hind it,  and  continuous  with  it  tlirougli  a  hole  or  tulx*,  the  /oro- 
mtn  of  Winsbic,  This  will  be  found  by  jnissing  the  linger  care- 
fully round  the  right  border  of  the  lesser  omentum  and  imme- 
diately below  the  liver,  when  its  point  may  be  seen  through  the 
semitransparent  douhle  fold  of  the  lesser  omentum.  To  see  the 
cavity  of  the  lesser  bag,  an  incision  must  l.>e  carefully  made 
through  the  great  omentum,  when,  if  the  parts  are  healthy,  the 
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iMig  will  be  reailUy  opened  and  the  finger  passed  throiigb 
foriinien  of  Wijuilow  will  be  clearly  seen. 


Fig.  100.— Diagrani  of  vertical  Beotion  of  the  pcriloncum  (drawn  by  J.  1. 
Gray). 
The  lanUDnatioa  of  the  greater  nith  the  leuer  hng  thtongb  the  fanuncn 
«t  'Wiusloir  is  marked  by  nn  arrow. 

L.  LiTcr.  3.   Jejunum.  R.   Bladder. 

8.  Stomach.  F.  Pancreai.  U.  Dterui. 

C.  Coloa.  D.  Duodenum.  B.  Beotniii. 
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Tncing  it  from  the  foramen,  the  membrane  of  the  lesser  bag 
will  be  found  to  form  the  posterior  layer  of  the  lesser  omentum^ 
then  to  cover  the  posterior  surface  of  the  stomach,  and  to  be  pro- 
longed downwards  to  form  the  two  internal  layers  of  the  great 
omentum,  after  which  it  passes  up  over  the  pancreas  to  the  under 
sniiace  of  the  liver  behind  the  transverse  fissure. 

The  Foramen  of  Winslow  (Figs.  100  and  101)  is  simply  a 
oonstriction  of  the  peritoneum  dividing  it  into  two  parts,  andpro^ 
dnced  by  the  passage  of  the  hepatic  artery  forwards  and  upwards 
to  the  liver.  When  the  finger  is  in  the  foramen  it  will  feel  the 
following  boundaries.  In  front,  the  lesser  omentimi  containing 
the  hepatic  artery,  bile  duct,  and  portal  vein ;  behind,  the  right 
cms  of  the  diaphragm  and  the  inferior  vena  cava ;  helowy  the 
hepatic  artery  (as  it  passes  forwards  from  the  aorta) ;  ah&oe,  the 
lobulus  Spigelii  of  the  liver. 

Itiis  sometimes  preferred  to  trace  the  two  sacs  of  the  peritoneum 
together,  which  can  be  readily  done  in  tbe  follo'W'ing  way.  Be- 
ginning at  the  liver,  one  layer  covers  the  front  and  the  other  the 
back  of  the  under  surface  of  the  organ,  and  the  two  meet  at  the 
tzansverse  fissure  to  form  the  lesser  omentum.  They  then  sepa- 
zate  to  enclose  the  stomach,  uniting  at  its  lower  border  to  form 
the  anterior  two  layers  of  the  great  omentum ;  being  reflected 
upon  themselves  they  next  form  the  posterior  two  layers,  which 
separate  to  enclose  the  transverse  colon,  forming  the  transverse 
meso-colon  as  they  are  prolonged  to  the  spine.  The  two  layers 
now  leave  one  another,  and  the  upper  one  (lesser  bag)  is  pro- 
longed over  the  jjancreas  to  the  under  surface  of  the  liver,  where 
it  commenced.  The  under  layer  (greater  bag)  forms  the  mesen- 
tery around  the  small  intestines ;  the  recto-vesical  pouch  between 
the  bladder  and  rectum ;  and  passes  over  the  abdominal  wall  to 
the  diaphragm,  from  which  it  is  reflected  on  to  the  liver,  where 
the  description  commenced. 

Besides  tracing  the  peritoneum  vertically  as  has  been  shown,  it 
should  be  traced  horizontally  as  follows.  Below  the  level  of  the 
transverse  colon  the  circle  will  be  found  to  be  exceedingly  simple. 
Beginning  at  the  median  line  of  the  abdominal  wall,  the  perito- 
neum may  be  traced  to  the  right  iliac  region,  where  it  will  be 
found  to  cover  the  front  of  the  csscum  and  ascending  colon  (form- 
ing the  metihcaGum  and  atcending  mes(h€olon) ;  it  then  forma  the 
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■mamtery  aronnd  tbe  email  intestine,  any  portion  of  wHch  wi]I 
serve  to  ehow  it ;  aud  lastly,  cohering  the  siginoiil  flcsiire  of  the 
colon  (ligTnoid  meao-talon)  it  is  brought  loimil  again  to  the  ab> 
domiiul  wolL 

A  fold  attaching  the  top  of  the  deacending  colon  to  the  under 
sorfaco  of  the  diaphragm  (eosto-colie,  Jcnnei')  fihould  be  noticed, 
Binee  it  paasea  below  the  spleen  and  isQaencee  the  movcmcnta  of 
that  organ. 

AboTe  the  colon  the  airangement  is  a  little  complicated  by  the 


Fig.  101. 


eiistence  of  the  two  sacs,  the  continuity  of  which  however  may 
thus  be  traced  (Fig.  101).  Beginning  at  the  median  line  of  the 
abdominal  wall,  the  peritoneum  may  be  traced  into  the  rigiit 
hypochondriura  and  over  the  right  kidney ;  it  then  passes  through 
the  loop  of  the  hepatic  artery  (foramen  Winelowii),  and  aei-05.s  the 
body_in  front  of  tie  pancreas,  then  to  the  posterior  surface  of  the 
stomach  and  back  to  the  foramen  again,  where  it  foima  the 

Fig.  lOl.—Transverae  section  af  the  iLbdomen  at  (lie  level  of  the  foramen 
of  Wimlo*  (draini  by  J.  T.  Gray). 

The  uTow  paesea  trom  the  greater  bax  to  the  loner  bag  of  the  periloDeum 
through  the  forameit  of  Winilow,  which  u  seen  in  aectiDD. 

8.   Stomach,  8p.  Spleen,  T.  Vertabia. 

P.  Fuiareu.  S.    £idn^.  A,  Aarta. 
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posterior  layer  of  the  lesser  omentum.  Eeflected  at  this  point 
upon  itself,  the  membrane  will  be  seen  to  form  the  anterior  layer 
of  the  lesser  omentum  and  to  be  continued  over  the  front  of  the 
stomach ;  thence  to  the  spleen  which  it  encloses  (forming  the 
gastro-tplenic  omentum),  and  so  to  the  left  hypochondrium  and 
Tound  the  abdominal  wall.  The  continuity  of  the  greater  with 
the  lesser  bag  is  thus  evident,  and  the  foramen  of  Winslow  is 
seen  to  be  merely  the  narrowed  tube  of  communication  between 
the  two  cavities. 

Besides  the  folds  of  peritoneum  which  have  been  named  in 
tracing  the  membrane,  there  are  others  which  form  certain  liga- 
ments of  the  liver  and  bladder,  and  of  the  uterus  in  the  female. 

Passing  from  the  umbilicus  to  the  Liver  the  obliterated  imibiUcal 
vein  or  round  ligament  is  seen,  and  around  it  is  reflected  a  double 
fold  of  peritoneum,  the  suspensory  or  falciform  ligam£nt  of  the 
liver.  This  is  prolonged  on  each  side  over  the  diaphragm  and  on 
to  the  upper  surface  of  the  liver,  where  it  forms  the  upper  layer  of 
the  coronary  ligament ;  the  under  layer  being  formed  partly  by  the 
lesser  bag  of  the  peritoneum,  and  the  triangular  surface  between 
the  two  being  attached  by  Ann  areolar  tissue  to  the  diaphragm. 
The  doubled  edges  of  the  upper  layer  of  the  coronary  ligament  on 
each  side  are  called  the  right  and  left  lateral  ligaments. 

The  false  ligaments  of  the  Bladder  are  formed  by  the  perito- 
neum ;  they  are  five  in  number,  two  posterior,  two  lateral,  and 
one  superior.  The  posterior  false  ligaments  are  the  margins  of  the 
recto-vesical  pouch,  and  are  formed  by  the  membrane  being 
reflected  over  the  obliterated  hypogastric  arteries.  The  lateral 
false  ligaments  are  the  pieces  of  peritoneum  reaching  from  the 
bladder  to  the  sides  of  the  pelvis,  and  the  superior  is  that  passing 
over  the  obliterated  hypogastric  arteries  and  urachus  to  the  mu- 
bilicus. 

In  the  female  (Fig.  102),  the  pelvis  is  divided  transversely  by 
a  fold  of  peritoneimi  reaching  from  each  side  of  the  uterus  to  the 
side  of  the  pelvis,  and  called  the  broad  ligament  of  the  uterus  ;  in 
which  will  be  found  the  ovaiy,  the  Fallopian  tube,  and  the  round 
ligament  It  is  by  the  open  mouth  of  the  Fallopian  tube  that  the 
peritoneum  has  a  communication  with  the  mucous  membrane  of 
the  uterus.  The  Uterus  and  Vagina  intervene  betweeen  the 
rectam  and  bladder  of  the  female,  and  the  peritoneum  is  prolonged 


from  tlie  rectum  to  the  posterior  wall  of  the  vagina,  and  then  oyer 
the  nlerUB   to  the   bladder,  thus  forming  the  rtcto-i-ariiital  snd   . 
■Htero-verical  pouches,  tho   edges  of  which  are  the  anlerioT  and 
poSttnOT  liganienU  of  the  ntems. 


In  the  cliild  an  arrangement  may  occaaionally  be  foimd 
which  IB  extremely  rare  in  the  adult — the  posterior  layer  of  the 
gmt  omentmn  ascending  directly  to  the  pancreas,  and  then  bting 
again  reflected  to  the  colon  to  form  its  meso-colon. 


Fig.  102.— Female  pelvic  orgaDS,  Been  from  abore  (tnim  SaTsge). 

«,  a.  Oblitented    hypagutnc 

i.   Broad  ligament  of  utemt. 
e.    Potterior  Hgamenia  of  uteru 

\  A.  Onrian  tmwIs. 

m.  lisM    alba     and     lection 

nncliui. 
B.   Bladder. 


T.  Fallopian  Tube. 

0.  Ovary. 

B.  Bettum. 

U.  Ulerua. 

V.  Fifth  lumbar  TBTtabnt. 
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Mesenteric  Vessels. 

g[n  order  to  dissect  the  mesenteric  arteries,  the  great  omentum 
transverse  colon  must  be  turned  up  over  the  cartilages  of  the 
ribs  and  the  small  intestines  be  drawn  down.  Beginning  at  the 
npper  end  of  the  jejimum  {Le.,  at  the  point  where  the  small 
intestine  can  first  be  distinctly  seen)  the  dissector  should  remove 
the  whole  of  the  anterior  layer  of  the  mesentery  as  far  as  the  edge 
of  the  bowel,  where  it  is  to  be  cut  oE  This  must  be  continued 
along  the  whole  length  of  the  small  intestine,  and  the  mesentery 
will  be  found  to  pass  obliquely  downwards  from  left  to  right. 
After  the  vessels  contained  in  the  mesentery  are  cleaned,  the 
under  layer  of  the  meso-colon  must  be  removei  in  the  same  way 
to  expose  the  vesseb  going  to  the  large  intestine.] 

The  Superior  Mesenteric  Artery  (Fig.  103,  lo)  is  the  vessel 
which  supplies  the  small  and  lialf  the  large  intestines.  A  branch 
of  the  abdominal  aorta,  it  comes  off  immediately  beneath  the 
pancreas  and  passes  forward  between  it  and  the  duodenum, 
giving  off  the  inferior  2>(ificreat{w  duodenal  branch  (13),  which 
takes  a  carved  course  to  the  right,  and  between  the  head  of  the 
pancreas  and  the  duoilenum,  to  anastomose  with  the  lyancreatico- 
duodtnalis  superior  artery.  The  trunk  of  the  superior  mesenteric 
artery  will  l>c  seen  to  tiike  a  slightly  curved  direction  from  left  to 
ligh^  and  from  its  convexity  or  left  side  are  given  the  branches 
to  the  small  intestine  (16)  {va^a  intestini  tenuis),  while  from  its 
concavity  or  right  side  are  given  three  branches  to  the  large 
intestine,  ileocolic  (15),  right  colie  (14),  and  middle  colic  (11) 
arteries.  The  branches  to  the  small  intestine  form  a  series  of 
primary  and  secondary  loops  which  inosculate  freely  with  one 
another,  and  at  last  ramify  in  the  submucous  areolar  tissue  of  the 
intestine.  The  branches  to  the  large  intestine  take  the  course 
indicated  by  their  names ;  thus  the  ileo-colic  goes  to  the  end  of 
the  ileum  and  commencement  of  the  colon  (csDcum),  the  right 
colic  to  the  ascending,  and  the  middle  colic  to  the  transverse 
colon.  Each  of  these  arteries  divides  into  primary  loops,  which 
spread  out  on  each  side,  and  inosculate  with  one  another  and  with 
the  branches  to  the  small  intestine  ;  and  thus  a  free  anastomosis 
is  established  from  one  part  to  another  of  the  intestinal  canaL 

Corresponding  branches  of  veins  will  be  foimd  running  with 
the  arteries,  all  of  which  unite  in  the  Superior  Metenterio 
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Tein  (Fig.  10",  6),  whiolj  helps  lo  form  the  vena  portre.     In 
ndJition  there  may  he  found  ramifying  upon  the  arteries  the 


Fig.  103. — Goune  and  dutiibution  of  the  auperior  meunteric  nrterv  (fioia 
WilBon). 
I.  Deicending  porlion  of  the  duo-        9.  Deecendlng  coIod. 
denuni.  '"   " ' '"~" 


I.  Ciccum    and  appendix 


13.  Pancreatico-duodeiulii  inferior. 
H.   Colics  deilra. 

15.  Ileo-colioR. 

16,  16.  Tua  inteatm]  tniuii. 


THE  INFERIOR  MESEKTERIO  ABTEBX. 
Fig.  IM. 


Fig.  104.— Branchrs  of  the  inferioi 

1, 1.  The  BuperiDr  metenleric  snd 
snuU  inteBtinss  turned  orer  la 
ths  right  aide. 

2.  CiDciun  and  appendii  cicci. 

S.  AjceDding  colon. 

4.  TrsniTcne   colon   mmcd   up- 

5.  DeKending  colon. 

6.  Bigmoid  Uexure. 

7.  Beetuin. 


R.  Abdominal  aorta. 
9.  Inferior  myenteric  arteiy. 
10.  CoUca     liniatra      inoiculal 


13.  Bupijnor  tucmoirhoidal  arterj. 

14.  Fancrena. 

15.  Dcsceoding  portion  of  tlia  duo- 
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brunches  of  tlie  superior  nieBonteric  plciua,  derived  from  the  Bcilar 
plexus  of  the  sympathetic  ;  and  interHpened  an  the  lymphatit 
glands  which  receive  the  lacteals  ^m  the  tutcstmea. 

(The  whole  of  the  Binall  intestines  are  to  lie  turned  over  to  the 
right  side,  anil  the  remainder  of  the  meso-eolon.  ia  lo  be  removed 
to  expose  the  inferior  mesenteric  veaaeU.] 

The  Inferior  Meaenteric  Artery  (Fig.  104,  9)  lA-ill  he  seen 
to  arise  from  the  abduminal  aorta  about  an  inch  and  a  half  above 
the  bifurcation,  and  to  give  off  the  kft  cAic  (10)  to  the  descending 
colon  ;  the  ligmoid  (12)  (three  or  fonr)  to  the  fiigmoid  flexure  ; 
and  laatl;,  the  rujmiirr  hoTiiorrkoidal  artery  (13)  which  descends 
into  the  pelvis  to  mipply  the  rectum.  These  arleriea  form  loops 
and  uiafitonioae  freely  with  one  another,  and  moreover,  the  left 
colic  inosculates  with  the  middle  colic  of  the  superior  mesenteric, 
and  the  BuperioT  luemorrhoidHl  with  the  middle  lutaiorrhoidal  of 
the  inlerual  iliiic  nrlery. 

The  Inferior  MaB«nt«ric  Tein  (Fig.  107,  i)  will  be  Been  to 
have  branches  corresponding  lo  those  of  the  artery,  nnd  nnaato- 
nioses  by  its  hEemorrhoidol  branch  >v)th  the  middle  hicmorrhoidal 
branch  of  the  internal  iliac  vein.  It  passes  upwards  beneath  the 
pancreas  to  join  the  splenic  vein,  and  so  into  the  vena  porta;,  thus 
forming  a  communication  between  the  two  great  venous  systems. 
Branches  of  the  inferior  mesenteric  plesua  of  the  synipiithtlic 
may  be  traced  upon  the  vessels. 

It  may  be  noticed  that  the  mesenteric  veins  never  present 
dilatations,  which  is  owing  to  their  having  no  valves. 

The  CtELiAC  Akib. 

[The  intestines  are  now  lo  be  replaced,  nnd  the  liver  fastened 

np  to  the  ribs,  either  with  hooks  or,  bettw,  by  a  few  stitches  ;  the 

stomach  being  drawn  down,  the  lesser  omentum  is  then  to  be 

carefully  removed.] 

Between  the  layers  of  the  lesser  omentum  will  be  found  three 
important  structures,  and  in  the  following  positions  (Fig.  106). 
To  the  right  and  most  in  front  ia  the  bile-duct  {;),  to  the  left  the 
hepatic  artery  (;),  and  behind  and  between  the  two  the  large  vena 
portic  fy). 
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Behind  the  omentum  in  the  middle  line  -will  he  found  the 
flhott  trunk  of  the  Coeliac  Axis  and  its  hranches,  viz.,  the  gastric 
(coionaria  ventriculi),  the  hepatic,  and  the  splenic  arteries. 

The  Oastric  Artery  (Fig.  105,  13),  the  smallest  of  the  three, 
passes  along  the  lesser  curvature  of  the  stomach  from  left  to  right, 
giving  branches  to  both  surfaces  of  that  organ  and  to  the 
oesophagus ;  it  anastomoses  at  the  pylorus  with  the  pyloric 
branch  of  the  hepatic  artery.  Branches  of  the  sympathetic 
(gastric  plexus)  may  be  traced  upon  it.  Its  accompanying  vein 
opens  into  the  vena  porta;. 

The  opportunity  may  be  taken  to  notice  the  distribution  of  the 
pneumo-gastric  nerves  to  the  stomach.  The  left  pneumo-gastric 
gives  numerous  branches  to  the  front  of  the  stomach  and  the 
right  to  the  back  of  the  viscus,  and  these  can  be  gcnendly  seen 
through  the  peritoneal  coat  without  further  dissection. 

The  Hepatic  Artery  (Fig.  105,  14)  passes  upwards  and  to  the 
right  side  (thus  forming  the  inferior  and  anterior  boundaries  of 
the  foramen  of  Winslow),  and  will  be  seen  to  divide  into  the 
right  and  left  hepatic  branches,  which  enter  the  transverse 
fissure  of  the  liver.  The  artery  gives  off  the  pyloric  branch  (15) 
which  has  been  seen  to  anastomose  with  the  gastric,  and  a  trunk 
which  immediately  disappears  behind  the  duodenum  and  is  called 
the  gattro-duadenaXis  (16).  From  the  right  hepatic  branch  tlie 
small  cystic  artery  is  given  off,  which  is  distributed  to  the  gall- 
bladder by  two  branches,  one  passing  between  it  and  the  liver 
and  the  other  along  its  free  surface. 

The  Splenic  Artery  (Fig.  105,  20)  can  now  be  seen  only  in 
part,  taking  a  tortuous  course  behind  the  stomach  and  along  the 
npper  border  of  the  pancreas  to  the  spleen. 

[To  continue  the  dissection  it  will  be  necessary  to  remove  tlie 
intestines  which  have  been  examined,  by  putting  a  couple  of 
ligatures  upon  the  upper  part  of  the  jejunum,  and  also  upon  the 
upper  part  of  the  rectum,  and  dividing  the  intestine  between  the 
two  li^tures  at  each  point.  By  cutting  the  superior  mesenteric 
artery  the  small  intestine  will  be  at  once  set  tree,  but  the  large 
intestine  must  be  carefully  removed  by  dividing  the  meso-colon 
close  to  the  intestine  throughout,  and  lastly  by  cutting  the 
inferior  mesenteric  artery.] 

The  Gkurtro-duodenal  Artery  (Fig.  105,  16^  c«DL\^\xAfi»^ 
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cint  by  turning  up  the  etomacb.  After  passing  behind  lie 
duodemim  it  divides  into  lie  gastro-epiploica  denlra  and  the 
pancreatico-duodenalifl  atteriiia. 


Fig.  IOS.-Brancliea  of  the  tcoliac  axLi  (from  Wilson). 
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The  Oiutro-^ploica  Dextra  (17)  runs  from  right  to  left  along 
the  great  curvature  of  the  stomach  and  between  the  folds  of  the 
great  omentum  ;  it  anastomoses  with  the  gastro-epiploica  sinistra 
of  the  splenic  artery. 

The  Pancreatico-diLodenalia  mperior  (18)  will  be  found  between 
the  duodenum  and  the  head  of  the  pancreas,  the  latter  of  which 
it  surrounds ;  it  anastomoses  with  the  small  branch  from  the 
conunencement  of  the  superior  mesenteric  artery  called  the 
panereatico-diLodenalis  inferior,  (Fig.  103,  13)  and  gives  branches  to 
both  pancreas  and  duodenum. 

The  Splenic  Artery  (Fig.  105,  20)  can  now  be  seen  in  the 
whole  of  its  course  to  the  spleen,  near  which  it  breaks  up  into 
four  or  five  branches  which  enter  the  hilum  or  fissure  on  the  con- 
cave surface  of  that  organ.  As  it  passes  along  the  upper  l)order 
of  the  pancreas  it  gives  off  small  ])ranches  to  it  {pancreaticccparvce), 
and  one  {pancreatica  magna)  which  runs  along  the  whole  length 
of  the  gland  with  the  duct.  It  also  gives  small  branches  to  the 
great  end  of  the  stomach  {yarn  hrevia),  and  one  large  one  (gastro- 
epiploica  sinistra),  which  runs  along  the  great  curvature  to  anas- 
tomose with  the  gastro-epiploica  dextra  of  the  hepatic.  Upon 
the  hepatic  and  splenic  arteries  are  corresponding  plexuses  of  the 
sympathetic. 

The  Splenic  Vein  (Fig.  107,  3)  is  placed  below  its  artery  and 
lies  behind  the  pancreas.  It  receives  branches  corresponding  to 
those  of  the  artery,  and  also  at  about  the  middle  of  the  pancreas, 
the  inferior  mesenteric  vein.  It  is  joined  by  the  superior  mesen- 
teric vein  behind  the  head  of  the  pancreas,  the  two  forming  the 
Tenaportse. 

[The  pancreas  and  duodenum  should  now  be  thoroughly  de- 
fined, and  the  bile  and  pancreatic  ducts  traced  to  their  entrance 
into  the  intestine.  If  desired,  the  stomach  may  be  removed  by 
tying  and  cutting  it  near  the  pylorus,  and  at  the  oesophagus.] 

The  Buodeniun  (Fig.  106,  11)  is  from  eight  to  ten  inches  long 
(twelve  finger-breadths),  and  makes  a  peculiar  bend  upon  itself 
before  it  passes  beneath  the  mesenteric  artery,  to  become  the  je- 
junum ;  thus  entering  successively  the  right  hypochondriac,  the 
right  lumbar,  and  the  umbilical  regions. 

The  first  or  ascending  portion  reaches  from  the  pylorus  to  the 
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iniiler  snrfacp  of  the  right  lobe  of  the  liver,  where  it  ui  in  close 
yiroximity  to  the  gall-blodder.  It  is  coveTed  both  in  front  aiid 
liehind  by  a  prolongntion  from  the  lefaer  omentum,  and  ia  there- 
fore moviible  with  tiie  stoninch.  Behind  it  are  the  veou  partK, 
ibc  common  bile  dnct,  and  the  gastro-duodonal  arteiy. 

The  tecmul  or  ^eietnding  'portum  ia  coYeted  in  front  by  the  peri- 

toueum,  which  binds  it  to  the  rarface  of  the  right  ftidney,  in  front 

of  which  it  descend!  for  about  three  inehea.    It  lies  dose  to  the 

Fig.  106. 
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outer  side  of  the  head  of  the  pancreas  with  the  pancreatico-duo- 
denal  artery  interyening,  and  into  its  posterior  surface  the  biliary 
and  pancreatic  ducts  open. 

The  third  or  transverse  portion  is  between  the  layers  of  the 
meso-colon,  and  therefore  has  no  proper  peritoneal  covering.  It 
is  crossed  by  the  superior  mesenteric  artery  and  vein,  and  lying 
upon  the  vena  cava  and  the  aorta  placed  between  the  crura  of 
the  diaphragm,  it  gradually  ascends  horn  the  level  of  the  third  to 
that  of  the  second  lumbar  vertebra,  at  the  left  side  of  which  it 
becomes  the  jejunum.  Immediately  above  it  is  the  body  of  the 
paocreas  with  the  pancreatico-duodenal  arteries. 

The  Pancreas  (Fig.  106,  13)  lies  transversely  in  the  abdomen, 
occupying  the  right  lumbar,  epigastric,  and  left  hypochondriac 
r^ons ;  the  head  being  embraced  by  the  duodenum,  the  body 
crossing  the  aorta  between  the  cocliac  axis  and  the  superior 
mesenteric  artery,  and  the  tail  toucliing  the  spleen.  It  was 
covered  by  the  lesser  bag  of  the  peritoneum,  and  from  right  to 
left  it  crosses  the  vena  portae,  the  vena  cava,  and  the  aorta  be- 
tween the  crura  of  the  diaphragm  ;  and  then  lies  over  nearly  the 
whole  length  of  the  splenic  vein,  crossing  the  two  mesenteric 
veins  as  they  ascend  to  join  it.  The  duct  runs  along  the  whole 
length  of  the  gland  to  join  the  common  bile  duct,  which  lies  in 
the  groove  between  the  duodenum  and  pancreas ;  and  the  imited 
ducts  open  very  obliquely  into  the  back  of  the  second  part  of  the 
duodenum. 

The  Bile  Duct  (Fig.  106,  7)  should  be  traced  up  to  the  liver, 
where  it  will  be  found  to  commence  in  the  right  and  left  hepatic 
ducts,  which  emerge  from  the  transverse  fissure ;  these  unite  to 
form  the  common  hepatic  duct,  which  is  joined  at  an  acute  angle 
by  the  duct  of  the  gall-bladder  (cystic),  thus  forming  the  common 
bile  duct  or  ductus  communis  chokdochus.  The  bile  duct  lies  be- 
tween the  layers  of  the  lesser  omentum  to  the  right  of  the  hepatic 
artery  and  ,'portal  vein,  and  passes  behind  the  first  portion  of  the 
duodenum  to  join  the  pancreatic  duct  and  open  into  the  duo- 
denum as  described  above. 

The  Vena  PortsB  (Fig.  107,  9)  is  formed  by  the  junction  of  the 
splenic  and  superior  mesenteric  veins  behind  the  pancreas  and  to 
the  right  of  the  median  line.  It  ascends  between  the  layers  of 
the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  between 
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Imt  posterior  to  the  bile  duct  and  the  hepatic  artery.  It  rcceirea 
ilie  Bmall  gastric  ond  cystic  veitiB  and  ia  remarkaMc  for  having 
no  valves. 

Fig.  107. 
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The  Spleen  (Fig.  106,  4)  occupies  the  left  liypochoudrium,  and 
is  attached  to  the  greater  end  of  the  stomach  ])y  the  gastro-splenic 
amentuin,  which  is  reflected  from  it  to  the  diaphragm.  It  lies 
against  the  left  supra-renal  capsule  and  the  diaphragm,  and  the 
tail  of  the  pancreas  touches  its  lower  margin.  The  splenic  vessels 
will  be  seen  to  enter  the  hilum  or  slit  on  its  concave  surface. 

Deep  Dissection  of  the  Abdomen. 

J  The  stomach,  duodenum,  pancreas,  and  spleen  should  now  be 
en  away  by  dividing  the  oesophagus,  bile  duct,  and  vessels,  and 
the  liver  should  tlien  be  carefully  removed  in  order  to  see  the 
anangement  of  the  coronary  ligament.  The  round  and  falciform 
ligaments  should  first  l)e  cut  and  the  liver  pulled  down ;  by 
carrying  the  knife  along  the  attachment  to  the  diaplu-agm  the 
upper  layer  of  the  coronary  ligament  will  then  be  divided,  as  well 
as  the  lateral  ligaments  on  each  side  which  are  formed  from  it. 
The  vena  cava  and  a  ptirt  of  the  liver  uncovered  by  peritoneum 
will  now  be  exposed,  the  latter  being  attached  to  tlie  diapliragm 
by  areolar  tissue,  and  when  these  are  carefully  divided,  the  right 
supra-renal  caj>sule  and  the  top  of  the  right  kidney  will  be 
brought  into  view.  Tlie  vena  cava  must  be  again  cut  through 
at  the  lower  margin  of  the  liver,  when  it  will  only  })e  necessary 
to  divide  the  under  layer  of  the  coronary  ligament  (derived  chiefly 
from  the  lesser  bag  of  the  peritoneum)  to  remove  the  organ. 

The  viscera  should  all  }>e  placed  in  a  covered  ])an  for  examina- 
tion during  the  time  that  the  subject  is  turned. 

The  Diaphragm  Ls  to  be  cleaned  by  stripping  off  the  peritoneum, 
as  far  as  possible  in  the  direction  of  the  muscular  fibres  ;  and  at 
the  same  time  the  inner  surface  of  tlie  flaj)  of  abdominal  muscles 
still  attached  should  be  cleaned,  in  order  to  follow  out  the  fibres 
of  the  transversalis.  Care  must  be  taken  not  to  puncture  the 
diaphragm,  and  to  leave  the  branches  of  artery  and  nerve  ramify- 
ing on  its  siuface.  The  crura  or  muscular  slips  on  each  side  of 
the  aorta  must  be  carefully  cleaned,  and  two  tendinous  arches 
over  the  psoas  and  quadratus  lumborum  muscles  defined,  for 
which  purpose  it  will  be  well  to  detach  the  kidney  and  turn  it 
over  to  the  opposite  side  temporarily.] 

The  Diaphragm  (Fig.  108)  is  found  to  be  arched  after  death, 
being  concave  towards  the  abdomen  (particularly  on  the  right 
side),  owing  to  the  fact  that  expiration  is  the  last  act  of  life.  It 
arises  from  the  back  of  the  ensiform  cartilage  and  from  the  inner 
suifiBices  of  the  six  lower  ribs,  where  it  interdigitates  with  the 
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transveTBalis  abdominu;  also  from  the  ItgameiUa  aTeuata,  externa 
and  interna,  of  -whicli  the  intemBl  one  paaaea  from  the  bodf  t«  the 
tiBiiBTerBe  procesB  of  the  first  lumbar  vertebra,  and  the  external 
one  from,  the  Bsme  transverge  process  to  the  last  lib ;  the  two 
cnMBing  the  psoas  and  quadratus  lumborum  muscles  lespectivelj. 
Fie- 108. 


The  ligamentum  artualum  exbmuin  is  (mly  the  aTtiAciallf  Ibo- 
lated  border  of  the  fascia  coTering  the  qiudtatus  lumbormu, 


Fig.  108.— UDderorabdoniiDal«urfM«ottbB(li»phragm(froin'Wil»OD). 
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which  is  the  anterior  lamella  of  the  fascia  lumbomm  derived 
from  the  posterior  tendon  of  the  transversalis  abdominis  muscle 
(Fig.  101). 

The  ligamentum  arcuatum  internum  is  formed  solely  by  the 
posterior  tendinous  border  of  the  diaphragm,  and  to  it  the  fascia 
of  the  psoas  is  attached. 

The  crura  or  pillars  of  the  diaphragm  arise  from  the  front  of 
the  bodies  of  the  upper  lumbar  vertebra) ;  the  right  cms  is  the 
laiger,  and  reaches  as  low  as  the  tlijd  vertebra  and  intervertebral 
substance,  while  the  left  only  reaches  the  second  lumbar  vertebra. 

All  the  fibres  of  the  diaphragm  are  inserted  into  the  central 
cordiform  or  trefoil  tendon,  but  the  crura  decussate  with  one 
another  and  form  a  figure-of-8  before  tliey  pass  into  the  tendon, 
thus  surrounding  the  aorta  and  the  cDsoi)h(igus. 

Openings. — There  are  tlirce  large  openings  in  the  diaphragm, 
viz.,  the  Aortic,  the  (Esophageal,  and  the  Vena  Caval  openings, 
and  two  or  three  small  orifices  in  the  crura  for  the  splanchnic 
nerves  and  vena  azygos  minor,  and  also  for  the  vena  azygos  major 
if  it  does  not  pass  through  the  aortic  opening. 

The  Aortic  and  (Esapha/jeal  openings  are  in  the  loops  formed  by 
the  crura,  and  the  front  or  ccsopliageal  one,  which  is  also  to  the 
left  side,  is  entirely  muscular  ;  but  that  for  the  aorta  will  be 
found  upon  dissection  to  become  tendinous,  owing  to  some  deep 
fibres  which  pass  transversely  over  the  vessel.  The  aortic  opening 
is  strictly  speaking  behind  the  diaphragm,  being  boimded  pos- 
teriorily  by  the  vertebral  column. 

The  opening  for  the  Vena  Cava  is  more  or  less  quadrilateral 
{foramen  quadratum),  is  situated  in  the  right  division  of  the  cordi- 
form tendon,  and  is  entirely  tendinous. 

Through  the  aortic  orifice  pass  the  aorta,  the  vena  azygos  major, 
and  the  thoracic  duct ;  through  the  oesophageal  opening,  the 
oesophagus  with  the  two  pneumogastric  nerves ;  through  the 
quadrilateral  opening,  only  the  vena  cava  inferior.  The  greater 
and  lesser  splanchnic  nerves  pass  through  a  slit  in  each  cms,  and 
the  vena  azygos  minor  (if  it  exists)  passes  through  the  left  cms. 
The  gangliated  cord  of  the  sympathetic  is  continued  into  the 
abdomen  from  the  thorax  beneath  the  ligamentum  arcuatum 
internum. 

The  position  of  the  diaphragm  alters  considerably  during  in- 
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spiration,  for  the  mnstle  then  becomes  flatlenwl,  and  alopea  dnwu- 
wardfl  and  hackwarda  so  aa  to  deepen  tie  poaterior  part  of  the 
cliest.  The  diaphragm  is  supi)lied  by  the  phtwiic  nerves  from  tlie 
cervical  plexus,  whiiJi,  after  travemag  the  thorax,  pierce  tho 
fibres  ot  the  muicle  and  are  distributed  principallv  on  its  under 
surface. 

[The  veasela  and  muscles  of  the  abdominal  cavity  are  now  to 
1)0  cleaned.  Around  the  oorta  and  itd  brnnche.?  will  be  found  a 
qoantity  of  tou^h  tissue,  which  ia  the  sympathetio  nerve  giving 
off  pleiuacH  to  the  several  vessels;  The  gTea,ter  part  of  this  may 
be  temoved,  bat  the  sreat  splanchnic  nerves  should  be  traced  to 
n  die  Bemilunar  ganglia,  situated  on  each  si*' 


of  the  aorta  close  to  the  iliaphragm,  and  closelj-  resembling  lym- 
pbatio  glands  in  appeorant^e ;  and  the  ^an^hated  cord  of  tbe 
aympatbetic  on  each  side  of  the  vertebrtD  is  to  he  preserved.  The 
vena  cava  inferior  (a  piece  of  which  it  will  be  remembered  has 
been  removed  with  the  liver)  is  to  be  cleaned,  and  care  must  be 
taken  not  to  cut  off  the  right  spermatio  vein  on  its  anterior  sur- 
&ce.  The  vein  may  be  secured  in  its  proper  poiidon  with  a  pin 
if  necessary.  The  kidneys  and  supra-renal  capsules  are  to  he 
disnected  ont  and  the  vessels  goin^  to  eacli  defined,  and  the  spev- 
matiD  vessels  should  be  traced  out.] 

The  Abdominal  Aorta  (Fig.  109)  ia  the  direct  continuation 
of  the  thoracic  aorta,  and  reaches  from  the  last  dorsal  vertebra  to 
the  left  aide  of  the  fourth  lumbar  vertebra,  where  it  dividet  into 
the  two  common  iliaca.  It  was  covered  originally  and  quite  super- 
ficially by  the  stomach,  transverse  colon,  and  small  intestines  ;  and 
was  crossed  mot«  closely  (from  above  downwards)  by  the  pancreas 
and  splenic  vein,  between  the  cmliac  asis  and  superior  mesenteric 
artery ;  by  tho  duodennm,  immediately  below  the  mesenteric 
artery  ;  and  by  the  left  tenal  vein.  Immediately  below  tlie'rcnal 
vein  the  spermatic  arteries  lie  in  front  of  the  aorta  for  a  short 
distance,  and  lower  down  is  the  inferior  mesenteric  artery,  from 
which  the  peritoneum  was  reflected  over  the  aorta  to  the  bifur- 
cation. 

The  artery  lies  against  the  bodies  of  the  vertebra  and  the 
anterior  common  ligament,  and  crosses  the  left  lumbar  veins.  To 
its  right  is  the  vena  cava,  in  close  connection  lielow  but  separated 
at  the  upper  part  by  the  right  crua  of  the  diaphragm,  and  between 
the  npper  part  of  the  aorta  and  the  right  cms  ate  the  receptaculum 
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chyli,  with  the  thoracic  duct  and  the  vena  azygos  major.  To  its 
left  IB  the  left  gangliated  cord  of  the  sympathetic.  Its  point  of 
bifurcation  is  a  little  below  and  to  the  left  of  the  umbilicus,  above 
which  it  may  be  readily  compressed. 

Surgery  (Fig.  110). — The  abdominal  aorta  has  been  tied  im* 
mediately  above  the  bifurcation  for  iliac  aneunsm,  but  without 
success.  It  may  be  reached  by  an  incision  prolonged  above  and 
below  the  umbilicus,  by  which  Sir  Astley  Cooper  originally  tied 
it,  the  peritoneum  being  necessarily  opened  in  front,  and  again  at 
the  point  of  ligature  ;  or  by  an  incision  at  the  side  similar  to  that 
for  ligature  of  the  common  iliac  artery,  but  larger,  by  which  the 
peritoneum  is  turned  forward  and  left  imopcned.  Mr.  Lane  has 
proposed  to  apply  the  ligature  alK)ve  instead  of  below  the  origin 
of  the  inferior  mesenteric  artery,  in  order  to  preserve  the  anasto- 
moses of  that  vessel* 

The  Branches  of  the  abdominal  aorta  are — 1.  Phrenic  or 
diaphragmatic.  2.  Coeliac  axis  (dividing  into  gastric,  hepatic, 
and  splenic).  3.  Superior  mesenteric.  4.  Suprarenal  or  capsular. 
5.  Kenal.  6.  Spermatic  (ovarian  in  female).  7.  Inferior  mesen- 
teric   8.  Sacra  media.    9.  Lumbar  arteries.    10.  Common  iliacs. 

The  Phrenic  arteries  (Fig.  109,  2)  are  two  small  branches, 
which  arise  close  below  the  diaphragm  and  ramify  on  its  under 
surface,  where  they  form  a  circle  and  anastomose  with  one  another 
and  with  the  internal  mammary  artery,  giving  also  a  branch  to 
the  supra-renal  capsule.    The  veins  open  into  the  vena  cava. 

The  Coeliac  Axis  (Fig.  109,  4)  is  only  half  an  inch  in  length, 
and  divides  at  once  into  the  gastric,  hepatic,  and  splenic  arteries 
{v.  p.  232). 

The  gastric  and  splenic  veins  open  into  the  vena  port®,  but  the 
hepatic  veins  into  the  vena  cava. 

The  Superior  Mesenteric  artery  (Fig.  109,  6)  supplies  all  the 
small  and  haK  the  large  intestine  (v.  p.  229).  Its  vein  opens  into 
the  vena  portae. 

The  Supra-renal  arteries  (Fig.  109,  7)  pass,  one  on  each  side, 
transversely  to  the  supra-renal  capsule,  the  right  going  beneath 
the  vena  cava.  In  addition  to  this  artery  (middle  capsular)  the 
capsule  is  supplied  by  a  branch  from  the  phrenic  (superior)  and 

1^^ 
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one  from  the  renal  artery  (inferior).    The  right  vein  enters  the 
vena  cava,  the  left  the  renal  or  phrenic  vein. 

The  Renal  arteries  (Fig.  109,  9)  arising  on  each  side  of  the 
aorta  immediately  below  the  capsular  arteries,  pass  transversely 
to  the  concave  border  of  the  kidney,  the  right  going  beneath  the 
vena  cava.  The  aorta  being  a  little  to  the  left  of  the  vertebrad  at 
this  point,  the  right  renal  artery  is  necessarily  slightly  longer  than 
the  left,  and  the  veins  arc  the  reverse,  owing  to  the  position  of 
the  vena  cava  on  the  right  of  the  column.  The  renal  artery 
breaks  np  into  three  or  four  branches  just  as  it  enters  the  kidney, 
and  one  or  more  of  them  may  pass  in  front  of  the  vein,  but  as  a 
mle  the  relation  of  the  parts  at  the  hiluni  of  the  kidney  is  (1) 
Vein  (2)  Artery  (3)  Ureter,  from  before  backwards.  The  renal 
or  emulgent  veins  open  into  the  vena  cava,  the  left  crossing  the 
aorta. 

The  Spermatic  arteries  (Fig.  109,  10)  are  two  long  slender 
branches  which  arise  from  the  front  of  the  aorta  about  an  inch 
below  the  renal,  and  pass  downwards  to  the  internal  abdominal 
ring  and  through  the  inguinal  canal  to  the  testes.  The  right 
crosses  obliquely  over  the  vena  cava,  and  both  rest  upon  the  ex- 
ternal iliac  arteries  near  Poupart's  ligament,  and  are  close  to  the 
epigastric  arteries  at  the  ring.  In  the  female  the  spermatic  arteries 
become  the  ovarian,  and  pass  into  the  pelvis  to  ramify  in  the 
broad  ligament  of  the  uterus  (Fig.  102,  h). 

The  spermatic  veins  take  a  different  course  on  the  two  sides, 
the  left  opening  at  a  right  angle  into  the  left  renal  vein,  and  the 
right  opening  directly  into  the  vena  cava ;  which  arrangement  is 
said  to  account  in  part  for  the  more  frequent  occurrence  of  *  vari- 
cocele '  on  the  left  side.  Dr.  J.  H.  Brinton,  of  Philadelphia,  has 
demonstrated  the  existence  of  a  valve  at  the  caval  orifice  of  the 
vein  of  the  right  but  not  of  the  left  side. 

The  great  length  of  the  spermatic  arteries  is  accounted  for  by 
the  fact  that  the  testicles  were  originally  in  the  abdomen  opposite 


9.  Benal  artery.  14.  A  lumbar  artery. 

10.  Left  spennatio  rcsscls.  15.  Psoas  ma^us. 

11.  Kight  ureter.  16.  Common  iliac  arter}'. 

12.  Inferior  mesenteric  artery.  17.  Common  iliac  rein. 

13.  Bight  Bpermatio  vein.  18.  Middle  sacral  artery. 


£16  S£EP  DIBSECTIOK  OF  ADDOUEN, 

the  point  wbere  the  ntterieB  arise,  and  that  ns  they  descended 
t)ie  vessels  neces»iri1y  became  elovgated. 

The  Inferior  Ueaeateric  nrlery  (Fig.  109,  12)  Hupi'lies  Ihc 
lower  hiilf  of  the  large  iiitestine  (v.  p.  232)  and  its  vein  qiena 
into  the  upleoic  vein. 

The  Middle  Sacral  (Fig.  109,  iS)  la  (l  smiOl  branch  arising  at 
the  bifmcation  of  the  aorta,  and  posfing  down  into  the  pelvis 
along  the  middle  of  the  BHcmm.  It  nmutomoBeB  with  the  lal«ial 
Bucral  Iiranches  of  the  iliac  arterie»,  and  ita  corresponding  vein 
opens  into  the  left  common  iliac  vein. 

The  Loinbar  arteries  (Fig.  109, 14),  four  or  five  in  nuniber, 
nriae  in  a.  double  row  from  the  back  of  the  aorta  nad  pans  trans- 
verself,  close  upon  the  vertebne,  beneath  the  gangliated  cord  of 
the  sympathetic,  and  on  the  right  aide  beneath  the  vena  cava. 
Only  small  portions  of  those  arteries  can  be  seen  at  present,  but 
when  followed  out  each  will  be  found  to  divide  into  an  anterior 
nnd  posterior  brancli.  Of  tliese  the  anteritir  runa  between  the 
abdominal  muscles,  and  the  poaterior  paaaes  between  the  trans- 
Terse  proceaaes  to  the  musclea  of  the  baok,  giving  also  a  branch 
into  the  vertebral  canal  through  the  intervertebral  foramen,  which 
supplies  the  membtauea  of  the  cord,  and  ends  in  the  body  of  tlie 
Tertebta.    The  lumbar  veins  open  into  the  vena  cava. 

The  Common  Qiac  Artariea  (Fig.  109,  16)  are  the  ilirect 
continuations  of  the  abdominal  aorta,  and  extend  from  the  left 
side  of  the  fourth  lumbar  vertebra  to  the  sacro-iliao  synchondrosis, 
where  each  divides  into  the  external  and  internal  iliac  arteries. 
The  right  common  iliac  ia  a  little  longer  than  the  left,  and  the 
relations  differ  on  the  two  sides  owing,  principally,  to  the  fact 
that  the  two  common  iliac  veins  unite  to  form  the  vena  caift  on 
the  right  side  of  the  vertebral  column.  Both  ar1«ries  ate  covered 
in  front  by  the  peritonenm,  and  are  crossed  by  the  ureter,  near 
their  termination,  but  the  Uft  is  crossed  in  addition  by  the  rectnm 
and  inferior  mesenteric  vessels.  The  UJi  artery  lies  against  the 
psoas  magnus,  but  the  Tight  artery  lies  upon  its  own  vein  at  the 
lower  part  and  then  crosses  the  vein  of  the  opposite  side.  The 
left  common  iliac  vein  will  be  aeen  to  lie  to  the  inner  side  of  its 
own  ftrteiy,  and  then  to  pass  beneath  the  right  artery  to  reach  the 
vena  cava,  whilst  the  rigkt  vein  is  at  first  behind  and  then  to  the 
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outer  side  of  the  right  artery  until  it  unites  with  the  left    Thus 
tiie  right  common  iliac  artery  crosses  both  the  veins. 

The  only  branches  from  the  trunks  of  the  vessels  are  small 
twigs  to  the  iliacus  muscle  and  to  the  ureter. 

The  Vena  Cava  Inferior  (Fig.  109,  3)  lies  to  the  right  of  the 
aorta  and  in  close  relation  to  it  except  at  the  upper  part.  It  is 
fonned  by  the  junction  of  the  two  common  iliac  veins  on  the 
right  of  the  fifth  lumbar  vertebra,  and  lies  on  the  right  of  the 
Tertebral  column  as  high  as  the  liver  ;  there  it  passes  forwards  to 
enter  the  posterior  border  of  that  gland,  through  which  it  reaches 
the  quadrilateral  opening  in  the  diaphragm.  It  receives  the 
lumbar,  right  spermatic,  renal,  right  supra-renal,  and  phrenic 
veinSy  and  as  it  passes  through  the  liver  the  laige  hepatic  veins 
open  into  it ;  and  thus  the  whole  of  the  blood  of  the  abdomen 
and  lower  extremities  is  returned  to  the  heart 

The  External  Iliac  Artery  (Fig.  134,  11)  reaches  from  the 
point  of  bifurcation  of  the  common  iliac  to  Poupart's  ligament, 
where  it  becomes  the  femoral,  its  direction  corresponding  with  a 
line  drawn  from  the  umbilicus  to  the  middle  of  Poupart's  liga- 
ment It  passes  along  the  brim  of  the  true  pelvis,  and  is  bound 
down  to  the  psoas  muscle  on  the  outer  side  by  a  process  of  fascia, 
which  includes  both  it  and  the  vein  and  must  be  removed  in 
Older  to  expose  them.  The  crural  branch  of  the  genito-crural 
nerve  lies  close  to  the  outer  side  of  the  artery,  and  the  spermatic 
vessels  lie  upon  it  near  Poupart's  ligament  The  vein  lies  to  the 
inner  side  of  the  artery  in  the  whole  of  its  course  upon  the  left 
side,  but  is  beneath  its  upper  part  on  the  right  side.  Close  to 
Poupart's  ligament  one  of  the  branches  of  the  vein  (circumflexa 
ilii)  will  be  seen  to  cross  the  artery,  and  just  above  it  the  vas 
deferens  hooks  round  the  epigastric  artery,  and  descends  into  the 
pelvis  to  the  inner  side  of  the  external  iliac  artery. 

Branches, — The  epigastric  and  circumflexa  ilii  arteries  are 
given  off  just  above  Poupart's  ligament 

The  Epigastric  artery  passes  upwards  immediately  outside  the 
peritoneum  and  enters  the  rectus  muscle  at  its  posterior  aspect, 
to  which  it  has  been  already  traced  (p.  216).  The  branches  of 
the  epigastric  are  puhtc  to  the  back  of  the  pubes,  cremasteric  to 
the  cord,  and  muscular.  An  abnormal  branch  of  large  size  is 
frequently  found  coming  off  from  the  epigastric  close  to  its  origin^ 
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and  descending  inlo  the  pelvis  ;  this  is  the  obturntor  arteiy,  nnd 
ilB  important  relations  to  femoral  liemii  have  been  alrauly 
described  (p.  96). 

The  Circumjlaa  Ilii  artery  takes  a  conrac  ontwaide  along 
Poupnrl'a  ligament,  and  is  at  first  immediately  outside  the  perito- 
neum. It  soon,  however,  pierces  the  transveraali*,  end  a  branch 
of  it  Hervea  lu  tlie  guide  between  that  rouscli:  and  the  internal 
oblique.  The  nrtery  runs  along  the  crest  of  the  ilium  between 
the  muscles,  and  anastomoses  with  the  ilio-Iumbor  branch  of  the 
internal  iliac  and  with  the  last  lumbar  arteiy.  The  vein  haa 
been  seen  to  croM  tlie  external  iliac  artery  close  to  Poupatfs 
li^'nment,  to  open  into  the  external  iliac  rein. 

Surgery. — The  operations  of  tying  lie  iliac  arteries  cannot  be 
conveniently  practised  on  the  subject,  as  tlie  muscles  of  the 
abdomen  vronld  be  necessarily  damaged.  The  following  is  the 
usual  mode  of  proctcdii^g  : — 

To  tie  the  Externa)  Iliac  arteri-,  a  lunuted  incision  three  and  a 
half  inches  long  is  to  be  made  about  an  inch  above  and  parallel 
to  Poupart's  ligament  (Fig.  110,  a).  The  tendon  of  the  external 
oblique  and  the  Hesby  Uteres  of  the  internal  oblique  and  trans- 
versalis  muscles  are  to  be  divided  in  the  same  direction  and  to 
the  same  extent,  and  it  is  usual  to  dividu  the  transversalia  on  a 
director  to  avoid  the  possibility  of  injuring  the  peritoneun).  Care 
must  also  be  taken  not  to  divide  die  epigastric  artery.  The  fascia 
transversalis,  now  exposed,  is  to  be  divided  on  a  director,  and  the 
peritoneum  is  then  to  he  carefully  stripped  up  from  the  iliac  fossa 
and  turned  forward  with  the  viscera,  the  ureter  and  apemiatic 
vesaels  generally  adhering  to  the  membrane  and  being  therefore 
drawn  out  of  the  way.  The  finger  can  now  reach  the  inner 
border  of  the  psoas,  at  which  the  artery  can  be  felt,  but  the  sheath 
must  be  carefully  opened  before  the  needle  can  be  pas-sed  between 
the  vein  and  the  artery.  The  vessel  should  be  tied  as  nearly  as 
possible  midway  between  tlie  origins  of  the  internal  iliac  and 
epigastric  arteries. 

The  Internal  and  Common  Iliac  arteries  may  be  tied  through  a 
similar  incision  prolougcd  to  a  length  of  about  five  inches  (Fig. 
110,  6),  or  by  one  of  similar  length  placed  so  tlwt  its  centre  is 
opposite  the  anterior  superior  iliac  spine.     The  steps  of  the  pro- 
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wnliiifl  are  the  sune  as  thtoe  for  tying  the  external  iliac,  but  the 
iqwntioiui  aie  more  arduous,  owing  to  the  greater  depth  of  the 
arteries  and  the  conseq^uent  difficult  im  readdng  them. 

The  Eidnaj  (Tig.  106,  14)  may  be  roughly  said  to  lie  between 
the  last  rib  and  the  crest  of  the  ilium.  It  generally  however 
teaches  as  high  aa  the  eleventh  rib,  and  therefore  liea  on  a  small 
portion     of    the     dia- 

phiagm    and    on    the  Fic>  110. 

qnadntns  lumborum 
nnucle,  but  the  right 
kidney  is  always  a 
little  lower  than  tbo 
lefL  The  upper  eztrc- 
mitiea  of  the  organs 
an  nearer  the  spinu 
tban  the  lower,  and 
upon  them  are  ftxed 
the  supra-renal  cap- 
nl«B.  It  will  be  K- 
membered  that  in  front 
of  the  kidney  was  the 
peritoneum,  with  the 
aacending  colon  on  the 
right,  and  the  descend- 
ing colon  on  the  left 
aide.  The  outer  bonier 
of  the  kidney  is  con- 
vex, the  inner  or  hilum 

concave,  and  the  vessels  entering  at  this  border  are  the  renal  vein, 
renal  artery,  and  ureter,  which  lie  in  that  relation  to  one  another 
from  before  backwards. 

The  Urtler  (Fig.  109,  11)  should  be  traced  out,  and  will  be 
aeen  to  lie  over  the  psoas  muscle,  to  pass  beneath  the  spermatic 
veaaels,  and,  having  crossed  the  common  or  external  iliac  artery. 


Fig.  110.— (ftom 
.   L'.ne  of  rocuioD  for  tjiug  tbe 

external  iliac  ■rtsrj'. 
,    I.JMi  of  inouioD  for  tying  the 


'«' Surgery'). 
common  ilias  artcrr. 
Sir  Aitlev  Cooper*!  incldon  foi 
tyiiif  the  abdominal  aorta. 
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to  dimppear  in  the  pelvis,  where  it  will  be  afterwarils  traced  to 
the  bladder. 

T)io  Suprarrenal  Oapwule  (Fig.  109,  s)  is  a  small  triangular 
yellow  body,  Bomewhut  resembling  a  cocke<l-hnt,  placed  imme- 
diately ftbove  each  kidney  and  lying  against  the  cms  of  the 
diapbragia.  The  vessels  to  it  should  be  traced  out,  and  une 
kidney  and  capsule  ore  then  to  be  removed  oad  put  aside  with 
the  viscera  for  aiter-examination. 

[The  Jddney  being  removed  or  turned  out  of  the  way,  the  psona 
and  quadraliis  luraborum  mnsclea  are  to  he  cleaned,  and  all  nerves 
passing  out  of  them  are  to  be  carefully  presen-ed.] 

Ftucia  of  the  ^nutralm  limboTum. — The  miti'tior  lamella  of  the 
fascia  lumborum,  which  formit  port  of  the  origin  of  the  tnuuver- 
ealis  ahdominifl  muacle  (e.  p.  Ki7),  will  be  found  to  lie  in  front  of 
tlie  quotlratus  luUEcle  ;  what  lias  been  described  as  the  lij^omcntum 
iircuatum  externum  ut  tlie  diaphragm  being  merely  the  border  of 
thtOf  utiflciaUy  ioolatecL 

The  faicia  o«r  the  piotu  is  a  distinct  structure,  altliough  con- 
nected partially  with  tlie  faacia  of  tlic  quadratns.  It  is  continuous 
with  the  iliac  fascia  in  the  pelvis,  anil  passes  upwards  over  the 
psoas,  to  he  attached  to  the  lower  edge  of  the  hgamentuu 
arcuatum  internum  of  the  diaphragm,  and  to  the  sides  of  tlie 
bodies  of  the  vertebno  &om  which  tlie  muscle  takes  its  origin. 
It  is  oning  to  this  fascia  that  "psoas  abscess,"  tiie  result  of 
diseased  spine,  is  conducted  along  the  jisoas  muscle  to  the  itmer 
dde  of  the  tbigb. 

The  Itiat  Fatcia  covers  the  iliacus  intemus  mascle  and  is  con- 
tinuous with  the  fascia  over  the  psoas  magnus,  being  strengthened 
at  the  lower  part  by  an  expansion  ftvm  the  psoas  parvus  wlien 
that  muscle  is  present.  The  iliac  fascia  should  be  traced  to 
Poupart's  ligament,  beneath  which  it  passes  to  unite  with  the 
fascia  transrersalis  in  forming  the  sheath  of  the  femoral  vessels 
(f.  p.  91). 

The  PBOoa  Kagiiiu  muscle  (Fig.  Ill,  6)  arUe*  from  the  sides 
of  the  bodies  and  rootsof  the  transverse  processes  of  the  last  dor^il 
and  all  the  lumbar  vertebra,  and  from  their  intervertebral  sub- 
Btances.    A  series  of  tendinous  arches  &Dm  which  mnsculair  fibres 
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aiise,  connected  with  the  intervertebral  substance  and  upper 
border  of  each  vertebra,  will  be  seen  to  spring  across  the  hollow 
in  the  side  of  the  body  to  become  attached  to  the  lower  border  of 
the  same  vertebra  and  to  the  next  invertebral  substance  ;  and 
thoB  the  lumbar  vessels  are  protected  from  injury.  The  muscle 
ptnes  along  the  border  of  the  true  pelvis  in  close  relation  to  the 
iliac  veflseLs,  and  disappears  beneath  Poupart's  ligament  to  be 
iaumrUd  into  the  back  of  the  lesser  trochanter  of  the  femur. 

The  Psoas  Parvus  (Fig.  Ill,  4)  is  a  small  muscle  occasionally 
foond  upon  the  front  of  the  psoas  magnus.  It  arises  from  the 
bodies  of  the  last  dorsal  and  first  lumbar  vertebrsd,  and  ends  in  a 
long  tendon  which  is  inserted  into  the  ilio-pectineal  eminence  and 
part  of  the  ilio-pectineal  line,  giving  an  expansion  to  the  iliac 
ftsda. 

The  Hiacus  Intemus  (Fig.  Ill,  8)  lies  in  the  iliac  fossa, 
firam  the  greater  part  of  which  it  arises,  as  well  as  from  the  ilio- 
hunber  ligament  and  the  base  of  the  sacrum.  A  few  fibres  also 
are  attached  to  the  capsular  ligament  of  the  hip-joint.  The 
iliacos  is  united  with  the  psoas  at  its  insertion  into  the  femur. 

The  psoas  and  the  iliacus  are  fiexors  and  rotators  outwards  of 
the  thigh,  but  taking  their  fixed  point  below  are  flexors  of  the 
tnmk  upon  the  thigh.  This  is  seen  in  dislocation  of  the  femur 
downwards  into  the  thyroid  foramen,  when  the  body  is  always 
bowed  forwards  owing  to  the  stretching  of  the  muscles.  The 
fMoas  is  supplied  by  the  lumbar  nerves,  the  iliacus  by  the  anterior 
crural  nerve. 

The  Ctuadratus  Ijumboram  (Fig.  Ill,  5)  is  the  short  muscle 
filing  the  space  between  the  last  rib  and  the  crista  iliL  It  has 
its  origin  below,  from  the  posterior  portion  of  the  inner  lip  of  the 
crest  of  the  ilium  and  from  the  adjacent  ilio-lumbar  ligament ; 
and  ascends  to  be  inserted  into  the  lower  border  of  the  last  rib, 
and  by  three  or  four  slips  into  the  tips  of  the  transverse  pro- 
cesses of  the  lumbar  vertebr».  It  is  sometimes  described  as 
consisting  of  two  distinct  parts. 

Twelfth  dorsal  nerve  (Fig.  Ill,  3).— Crossing  the  quadratus,  and 
immediately  below  the  ligamentum  arcuatum  externum  will  be 
found  a  large  nerve,  the  twelfth  dorsal,  which  will  be  seen  to 
disappear  through  the  transversalis  muscle,  and  must  not  be 
confounded  with  the  branches  of  the  lumbar  plexus. 
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The  Lumbar  Plexus  (Fig.  111).— At  the  ouU>r  border  of  tlie 
psoas,  ivnil  about  niidwfiy  between  tlie  Inst  rib  and  tlie  crest  uf  the 
ilium  will  be  fonnd  two  smaU  nervea  (often  imiteJ),  croesiiig 
lim  quodratds  obliquely  and  piercii^  the  abdominal  muscles  im- 
mediately above  the  crest,  and  generally  clnee  together.  These 
are  the  ilio-kypogaitric  (7)  and  Hio-ingv/mat  (9)  netves,  and  theit 
*iie  varies  considerably  in  different  Bubjeets,  one  being  often 
lai^er  thou  the  other,  or  there  being  one  tiiink  only  which  sub- 
divides in  the  abdominal  wall.  The  after  course  of  the  ncrven 
has  beeu  given  in  the  dissectian  of  the  abdominal  wall,  the  ilio- 
hypogAHtric  being  distributed  to  the  skin  of  the  lower  part  of  the 
abdomen,  and  the  itio-ingnioal  emerging  from  the  external 
abdominal  ring  to  supply  the  scrotum. 

The  Gcitilo-crUTal  iierw  (11)  appears  on  the  front  of  the  psoaa 
at  its  upper  part  aud  a  of  small  size.  It  descends  on  the  mnsde, 
and  divides  into  a  genital  (29]  branch  wliich  accompanies  the 
Bpcrmatiu  cord  through  the  inguinal  canal  10  the  cremaster,  and 
a  crural  (27)  branch  which  runs  undtr  Poupart's  lignment  lo  the 
outer  side  of  the  external  iliac  artery,  and  is  lost  in  the  skin  of 
the  thigh. 

The  External  cataneoxis  nerve  (15)  appe.ars  at  the  outer  border 
of  the  psoas  just  below  the  level  of  the  crista  ilii.  It  crosses 
oblifjuely  to  the  anterior  superior  spinous  process,  close  to  whiili 
it  passes  under  Poupart's  ligament  to  the  outer  side  of  the  tliigh. 
(This  frequently  tomes  from  the  anterior  crural  nerve  and  is 
nearly  transverse  in  its  direction.) 

The  AnUritrr  crural  (23)  is  the  largo  nerve  lying  close  to  the 
outer  border  of  the  psoas  at  its  lower  part,  and  imbedded  in  the 
iliacus.  It  passes  under  Poupart's  ligament  into  the  thigh,  but 
in  the  abdomen  gives  branches  to  tlie  iliocus  intemus  muscle. 

The  Obturator  ntrve  (25)  will  be  belter  dissected  with  the 
pelvis,  hut  if  desired  may  be  seen  passing  lielow  the  brini  of  the 
true  pelvis,  to  disappear  through  the  upper  port  of  the  thyroid 
foramen. 

An  Aeceseory  Obturator  nerve  is  occasionally  foimd  arising  with 
the  obturator  nen-e,  which  ia  then  diminished  in  siie.  The 
accessory  nerve  passes  beneath  the  [isoaa  over  the  brim  of  tin: 
pelvis,  and  joins  the  obturator  nerve  on  the  inner  side  of  the 
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?ig.  111.— Luinbir  plexua  (from  nirarhCelJ  nnd  Lovcillc). 

1.  Bigbt  guigtiated  cord  of  bjie- 

2.  Abdaminal  aorta. 

3.  3.   Lut  dorsal  ntrves. 

6,  Quadrat lu  lumbomiu. 
t.  Puumugniu. 

7,  7.  Hio-hypogoetric  nerve*. 

10.  Lninbo-«o™l  ncrrp. 
11, 11.  Genito-cniral  nerret. 

12.  eiutc«l  nerve. 

13.  niao  branch  of  ilio-hi-pogattne 


17.  Trjnsvvrwilii  ubdominij. 

IB,  Oblifluus  interaus. 

21.  ObUquus  extcmua. 

23,  23.  Anfcrior  cruml  ncnci. 

2S,  2j;.  Obturatnr  nirvea. 

27, 27.  Crural   bTunch   of   ^nito- 

29.  Geoitnl  branch  of  genito-crural 

31.  External  jliac  artfi 
33.  Exlcmul  ubdoi 


rminalrii 
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[The  peoas  should  bo  caivftiUy  reniovetl  piecemeal  on  one  side, 
in  order  to  dissect  the  lumbar  iiervee  to  their  origiiu,  and  to  trace 
out  tie  pieius  completely.] 

The  LumJxir  plextti  will  now  be  seen  to  Ik  formed  by  the  1st, 
Sod,  3rd,  and  part  of  the  4th  lumbal  nerves,  with  a  hnmch  from 
the  12th  doisol ;  the  reiuainder  of  the  4th  joining  nith  the  Gth  to 
fonn  the  lumbo-^actal  cord.  The  Kevenj.  nervoud  trunks  unit« 
moro  01  less,  and  &om  them  the  nerves  oie  given  off  ihiu  : — from 
lie  Ist  the  ilio-hypogostric  and  ilio-inKJunal  nerves ;  from  the  1st 
and  2iid  the  genito-cruml  neflre  ;  from  the  2nd  and  3rd  the 
external  cutaneous  nerve ;  &oui  tLe  2nd,  3rd,  and  4th  the  antt^rior 
cniml  nerve  ;  from  the  3rd  and  4th  tlie  obturator  nerve.  Thus 
it  ■will  be  seen  that  the  origins  of  the  nerves  are  very  eimple,  a 
nexv6  being  added  or  subtracted  in  regular  setiuenc^  as  fullows ; — 

{1  .  .    .  Dio-hypogastno  and  ilio-inpuiu], 

1  :i  .    .  G-enito-rnuid. 

2  3  .  Eiitemid  vutuncoui. 

3  3  4  Anl*rior  crural. 

3  i  Olituintor, 

Syropatlietic  Nerve  (Fig.  106),— On  each  eide  of  the  aorta 
and  close  to  the  crura  of  the  diaphragm  will  be  seen  an  irregidar 
mass  of  a  somewhat  crescentic  form,  called  the  semi-lunar  ganglion, 
and  into  it  the  great  splanchnic  nerve  from  the  thoracic  ganglia 
may  be  traced. 

The  Solar  pkxiu  is  formed  by  fibres  orosaing  from  one  semi- 
lunar ganglion  to  the  other,  and  receives  a  branch  from  the  right 
pneumo-gostric.  Its  continuation,  the  aortic  plexus,  will  have 
been  more  or  less  acen  in  cleaning  the  aorta,  and  so  also  the 
iecondary  pleiuses  derived  from  it  and  distributed  npon  the 
Beveral  branches,  via.,  the  phrenic  pleiua,  gastric  plexus,  hepatic 
plexus,  splenic  plexus,  superior  mesenteric  plexus,  supra-renal 
plexus,  renal  plexus,  spermatic  plexus,  and  inferior  mesenteric 
plexus.  In  addition  to  the  great  splanchnic  nerve,  the  lesser 
splanchnic  nerve  may,  in  a  favourable  subject,  be  traced  into  the 
coiliac  plexus,  [and  the  third  or  least  splanchnic  nerve  into  the 
tcnal  plexus. 

The  GangliaieA  Card  of  the  lympaOtetie  {Fig.  Ill,  i)  will  be 
found  on  each  side  of  the  spinal  column,  and  behind  the  ven.t 
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cava  upon  the  right  side.  A  ganglion  is  situated  opposite  each 
Tertebra,  and  branches  of  communication  may  be  traced  to  the 
leveral  lumbar  nerves  and  to  the  neighbouring  pleinises. 

Some  lymphatic  glands  (lumbar)  may  also  be  found  by  the  side 
of  the  aorta  at  the  lower  part,  which  receive  the  lymphatics  from 
the  testlB  and  are  therefore  affected  in  malignant  diseases  of  that 
oigan. 

The  Vena  Azygos  Mcgor  may  be  seen  lying  close  to  the  right 
nde  of  the  aorta  and  communicating  with  one  or  more  of  the 
lumbar  veins.    It  passes  through  the  aortic  opening. 

The  Vena  Azygos  Minor  (if  it  exists)  may  be  seen  to  com* 
mence  in  the  left  lumbar  veins,  and  to  pass  through  the  left  crus 
of  the  diaphragm. 

Seceptaculum  Chyli. — By  detaching  the  right  crus  of  the 
diaphragm  from  the  vertebra),  the  receptaculum  chyli,  an  irregular 
tube  about  two  inches  long,  will  be  seen  lying  to  the  right  side  of 
the  aorta,  opposite  the  second  lumbar  vertebra.  It  receives  the 
lymphatics  and  lacteols  of  the  abdomen,  and  is  continued  upwards 
as  tlie  thoracic  duct. 

The  subject  will  now  be  turned  for  the  dissection  of  the  back, 
and  the  dissectors  of  the  abdomen  should  occupy  the  time  with 
the  examination  of  the  viscera. 

Viscera  of  the  Abdomen. 

[The  stomach  and  intestines  should  be  cleaned  by  allowing  a 
stream  of  water  to  pass  through  them  ;  and  the  stomach,  as  well 
as  a  piece  of  small  and  large  intestine,  should  be  moderately  dis- 
tended with  air  by  means  of  a  blowi)ipe.] 

The  Stomach.  (Fig.  112)  presents  a  lesser  and  a  greater  curva- 
ture at  its  upper  and  lower  borders,  and  a  greater  and  lesser  end. 
The  great  end  is  the  dilatation  on  the  left  side  of  the  body  near 
the  entrance  of  the  oesophagus,  and  is  called  the  cardiac  or  splenic 
end,  or  is  sometimes  known  as  the  fundus.  The  small  end  termi- 
nates in  the  duodenum  and  is  called  the  pyloric  end,  the  junction 
of  the  two  viscera  being  marked  by  a  thickened  band  of  fibres 
irhich  can  both  be  seen  and  felt,  and  is  called  the  pylorus. 

The  coats  of  the  stomach  are  four«~peiitoneal,  muscular  (com- 
prising longitudinal,  circular  and  oblique  fibres),  areolar,  and 
macous. 
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On  laying  open  tlic  Btomach  along  iU  Usser  currikture,  the 
miicous  membrane  'will  be  Been  to  be  airaaged  in  longitudin&l 
rolda  01  ridges  called  I'U^ie,  vhicb  disappear  wjieu  the  viscuB  is 


distended  and  are  more  evident  in  the  child  than  in  the  ndiilL 
By  inverting  the  pyloric  end  the  pyloms  or  pyloric  viiht  will  !« 
seen  to  coneist  of  a  set  of  strong  circular  fibres,  surrounding  thu 
intestine  and  acting  as  a  sphincter  muscle. 


1.  (EaopbAgOi. 

2.  Cardiac  orifice  of  tbe  stomach. 

3.  Great  end  of  the  stotnacb. 

4.  Lesser  or  pyloric  end. 

6.  Greater  cun-e. 

7.  Dilatation  at  the  teraar  end  of 

the  Btomacb,  the  antnun  of  the 
pjlorua. 

8.  BugB  of   the  stomach  fonned 

bv    the    mucoue    membrane; 
their  longituduial  diicctlDa  ia 


10.  ABcending  portioD  of  the  duo 

denum. 

11.  Desnending  portion. 

12.  Pancreatic  duft  and  ductus  com 

muni*    chaledocbua    cloae    b 


,  Papilla  upon  vhieh  t 
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MitutU  Anatomy. — The  mucoaa  membrane  is  divided  into  a 
Miin  of  Bhallow  cftvitieg  more  or  less  heiagonal  in  form  (stomach 
eelb),  at  the  bottom  of  which  two  or  more  tubes  (stomach  tubes) 

open.    These  iattei  secrete  the  gastric  juice  and  

the  snbmncons  ateokr  hyet.    The  epttheli —  — 


embedded  in 
is  columnat. 


Figr.  113. 


Fig.  in. 


The  Small  Intoatinea  extend  bom  the  pylorus  to  the  ileo- 
cecal valve,  averaging  twenty  feet  in  length,  and  have  certain 
general  characteristics  in  common;  thus  they  are  of  an  onifoim 


Tig,  113. — Portion  of  the  mucous  membrane  of  the  atoinicbi  mtgnifled 
7f  time*.  The  tiifid  or  quadiifld  diTJuon  of  s  imaU  aTtery  is  Been  at  the 
bottoni  of  each  dvcolua,  and  in  the  depreuioiu  between  the  diTiiioni  of  the 
utery,  the  aperturea  of  tho  gutrio  follicles ;  t«o,  three  or  four  m  e*eh 
dejniBon  (mm  'Wil»n). 


KSlliker). 

1.  Oastrie  glands. 

2.  HukuIht  layer  of  tho  d 

3.  gabmueoua    coat,    1 


Q  the  pylmi 


4.  Tnuureree   fibres  of   the  i 

B.  Longitudinal  fibiei  of  the  B 

cular  coat. 
6.  Berouicoal, 


n  divided. 
Kg.  lis.— A  tubular  gutrio  gland  (from  Wilion,  after  KoUiker). 


).  One  of  the  iLu«l«»A«Ae£^ 
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calibre  throughout,  anil  their  external  surface  is  smoolli  and 
regular.  Thej  have  four  coale,  viz.  peritoneal,  niuseular  (longi- 
tudiiuil  and  circnlor),  areolar,  and  mueooa.  The  peritoneal  coat 
is  not  found  throughout,  thus  the  tint  part  of  the  Juoileutuu  ia 
completely  invested  except  where  the  vesaeU  enter,  the  second 
part  only  in  front,  and  the  third  part  not  at  all ;  the  jejunumand 
ileam  are  completely  covered  by  peritoneum.  The  louj^itudinal 
niuBcular  fibiee  are  external,  and  the  circular  internal,*  and  they 
ate  lioth  complete  and  continuouu  layere.  The  ibucoub  memlirane 
hail  tJie  following  charHCteriBticB  throughout— volvulce  conniventes, 
TilU,  Lieberkuhn'a  follicles,  solitary  glands,  and  a  columnar  epi- 
thehum ;  hut  the  duodenum  and  ileum  have  certain  special 
structures  in  addition. 

The  Duodennm  {Fig.  112)  should  be  laid  open  along  ita  Iree 
border,  in  order  to  see  llie  opening  of  the  hile  and  pancreatic  ducts, 
which  is  marked  by  a  papilla  ttituated  at  the  back  of  the  vertical 
puHion  of  tlie  intestine,  and  about  or  below  its  middle,  A  probe 
should  be  passed  into  the  orifice  and  along  the  pancreatic  duct. 
The  duodenum  ia  from  eight  to  ten  inches  long,  and  has  a  special 
structure  (Brunner's  glands)  in  addition  to  the  ordinary  charac- 
teristics of  the  small  iuteatine. 

Valvula:  amiiiventm  are  transverse  folds  of  mucous  membrane, 
which  will  be  seen  to  commence  a  little  beyond  the  pylorus,  and 
to  increase  in  si^e  at  the  lower  part  of  the  duodenum. 

Villi  (Fig.  116,  i)  ore  minute  projections  from  the  surface  of 
the  mucous  membrane,  each  containing  a  little  capillary  loop  and 
ft  lacteal  vessel,  and  Ijeing  covered  with  columnar  epithelium. 
They  may  be  beat  seen  by  floating  a  piece  of  intestine  in  water. 

LieberkUhn'H  JiiUicka  (Fig.  116,  2)  are  minute  tubes  which  are 
placed  between  the  villi ;  they  dip  into  the  submucous  areolar 
tissue  and  are  lined  with  columnar  epithelium. 

Solitary  glands,  are  minute  white  round  bodies,  consisting  of 
closed  vesicles  containing  milky  fluid  and  covered  witli  villi. 

JBrann^'i  glands,  peculiar  to  the  duodenum,  are  small  lobulated 
glands  situated  in  the  submucous  areolar  tissue  and  having  small 
ducts  which  open  into  the  intestine.    To  see  these  it  ia  necessary 
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to  pin  oat  a  picc«of  iluodenumwith  the  mncooa  membmnedown- 
waida,  and  then  carefully  to  dissect  away  the  mascQlar  coat, 

[The  jejunum  and  Uonm  (except  a  few  inches  to  be  left  attached 
to  the  cfficuni)  should  be  bid  open  along  the  line  of  atUcIunent  of 


fie.  116. — Section  of  the  lower  pnrt  of  ileum  of  thecilf,  through  a  Pevn** 
glund  (from  Wilion  aft«r  £dUikar). 

1.  TillL  6.  Deep  portion  of  the  aubmucaai 

2.  Tubular  gUndi  or  Licbcrkiihn'i  coat. 

follicle*.  G.  Cireukr  lajer  of  tho  muKulnr 

3.  UoMular  atratum  of  the  mucous  coat. 

membrane.                                      T-  Longitudinal  U}'er  of  the  mn«ca- 
i.  Saceuli  of  Peyor'i  ghmd.  ' ' 


S.  Scronacoat. 

Fig.  117.— The  cfflcum  laid  open,  ahoiring  the  entrance  of  the  ileum, 
ileo-ciccal  tbIto  (from  Tilwn). 

1.  CBcmn.  6.  Apertare    of   appendix 

2.  Commeneemontof colon.  lonnUcBd. 

3.  Ileum.  7.  inB^Hdir  TemufDmiii. 
i,  Ajnrturc  of  catiBnco  of  the  ileum      8, 8. 
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fUc  mesentery,  bo  as  to  avoid  damaging  Peyer'n  patches  wMcli  arc 
on  the  free  mwder.] 

Tlie  J^iiDum  includea  about  two-fiftha  of  the  remaining  small 
ioteBtine,  and  is  remarkahle  for  the  large  eize  of  tbe  vuIvuIk)  con- 
uiventas  aod  the  number  of  Bolitaiy  glouda,  but  baa  no  epcdal 
charactcriatic. 

In  the  Ileiiin  the  TalTuIa:  conniTentca  ivill  be  found  to  diminlHli 
rapidly  in  size  and  to  he  wanting  at  the  lower  part. 

Peyer'a  fatiAa  (Fig.  116,  4),  the  special  cliHracteiristio  of  tlw 
part  of  the  intestine,  vary  very  tiiuuh  in  size  and  are  occaaonally 
inviflibla  They  will  he  recosiniBed  hy  their  dotted  appearance 
and  hy  being  of  a  lighter  colour  than  the  rest  of  the  intestine, 
and  are  always  found  on  the  part  of  the  inteslinu  farthest  from 
the  attachment  of  the  megenteiy.  Each  jiatcb  ia  formed  of  a 
collection  of  the  aolitary  glands,  and  may  be  as  long  oa  a  couple 
of  inches.  Feyer's  glands  will  be  found  t^trongly  marked,  and 
sometimes  ulcerated,  in  Eubjccti' which  have  iHcd of  tyjihoid  fever. 

The  laaga  latestina  (Fig.  104)  is  between  five  and  six  feet 
in  length,  and  is  lemarkable  for  the  pouched  appearance  conse- 
quent upon  ita  longitudinal  muscular  fibres  being  shorter  than  the 
intestine  itsel£  These  longitudinal  fibrcn  are  arranged  in  three 
distinct  hands,  two  of  which  can  be  seen  through  the  peritoneum, 
and  the  third  between  the  layers  of  the  meso-colon.  (In  the 
rectimi,  which  is  not  poucheil,  these  fibres  spread  over  the  wholn 
gut  as  in  the  small  intestine.)  The  appendices  cpiploica:  are  small 
processes  containing  iat  attached  along  tlie  free  border  of  the 
intestdne,  which  will  be  found  to  vary  considerably  in  nhc  in 
different  subjects. 

The  CsBcum  (Fig.  117,  1)  (caput  cawum  coli)  ia  distinguished 
by  ita  rounded  shape  and  by  the  opening  of  the  ileum  into  it. 
It  has  attached  to  its  lower  and  back  part  the  appendix  renniformis, 
which  is  a  little  tubular  prolongation  tennmating  in  a  blind 
extremity. 

[The  cecum  with  a  few  inches  of  small  and  large  intestine 
^ihould  be  detached,  and  the  large  intestine  turned  inside  exit 
to  Bee  the  ileo-ctecal  valve.  After  this  has  been  done  and  the 
intestine  leinverted,  the  cut  ends  may  be  tied  and  the  piece 
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infl&ted  and  dried,  that  the  valve  may  be  agam  examined  in  the 
dxy  condition.] 

The  lUo-avaU  valvt  (Fig.  117,5)  is  formed  by  a  pioloDg&lion  of 
t  piece  of  ileum  thniu(;!i  tlie  wall  of  the  cajcum,  to  which  it  ia 
fimlj  attached  ;  and  being  stretched  from  «idc  to  side,  the  small 
intestine  forms  two  folda  which  project  into  the  uccum  and  form 
the  valve.  The  upper  fold,  which  ia  horizontal  in  directton,  ia 
•ometimeB  knowu  aa  the  Uto-colic,  and  the  lower  or  more  vertical 
(me  ait  the  iI«o-nica  I  fold.*  The  ridge  on  each  side,  formed  by  tlte 
prolongation  of  the  two  fold?,  is  called  the  froMwrn.  It  ia  obvious 
that  these  folds  permit  the  ready  paaaage  of  fluid  from  the  imall 
into  the  large  intestine,  but  would  prevent  regutgitation  nnleaa 
the  parts  were  very  much  over-distended. 

The  mucoua  membrane  of  the  large  intcatine  baa  no  villi,  for 


Fig.  lis. 


8  H 1  r— Superior   HoriiiODtal,  Inferior  Perptp 


la  tnembiuw  of  the  Urge  inteitiiie,  mig- 


1.  Tabular  glands. 

2.  Depranon  on  the  lurhce  of  the 

membianc  cormponding  with 
the  central  prommance  of  tho 

3.  TbegUnd. 


:.  HiucuUt  U^r  of  the   I 
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they  aro  fonod  to  ceas*;  abruptly  at  t!ic  free  margin  of  the  ileo- 
CEOcal  valve.  Tubular  glands  resenibling  tlic  follicles  of  Liebi'tkuhn, 
and  solitary  glande  or  tlosed  follicles  embedded  in  the  subniucoun 
tissue,  and  having  over  them  small  (lepressioiis  on  the  mucous 
surface,  ai«  found  throughout  the  largo  intestiue  (Figs.  113  and 
119). 

The  Pftucroaa  (Fig.  106)  should  be  cleaned  but  left  atttcheil 
to  the  duodenum.  It  in  about  seven,  inches  long,  and  the  iaiyer 
end,  where  it  touches  the  hoB-el,  is  caJkii  the  head,  the  ci^atnil 
portion  the  Iwdy,  and  the  email  extremity  the  tail.  Ila  average 
weight  Ls  three  ouncca.  A  probe  being  passed  into  the  duct  froiii 
the  duodenum,  it  ahould  be  dissected  out,  and  will  l>c  found  to 
■pass  along  the  whole  length  of  the  gland,  imd  neoi'cr  the  posteriiir 
than  the  anterior  Burface.  The  pancreas  coiiHists  of  lobulee  of  a 
yellowish  colour  held  together  by  loose  fibrous  tissue,  a  small 
duct  pacing  from  each  lobule  into  the  main  trunk. 

The  Spleen  (Fig.  107,  4)  is  purple  iii  colour  and  somewhat 
oval  in  form,  and  Las  a  convex  and  a  concave  surface,  with  an 
anterior  border  which  is  sharp  and  slightly 
notched,  and  a  jxiaterior  border  which  is 
thicker.  On  the  concave  surface  is  a 
vertical  fissure,  the  hUum,  into  which  thu 
splenic  vessels  sliould  be  traced.  Beneath 
the  peritoneal  coat  which  invests  the  organ 
will  be  found  a  fibrous  coat,  which  is  also 
continued  into  the  splenic  substance,  fortii- 
ing  the  trabecubs  or  meshes  in  which  the 
splenic  pulp  is  contained.  In  this  pulp, 
which  consists  principally  of  blood -veaaelz", 
are  found  the  Malpiykian  corpuscles  which 
aro  special  to  the  spleen,  and  are  aniall 
vesicular  bodies  containing  white  semi- 
fluid matter,  attached  to  the  minute  divi- 
sions of  the  splenic  artery  (Fig.  120).  The 
minute  anatomy  and  function  of  this  organ  arc  not  fully  under- 


(&om  Wilaon,  after  KuUikeT). 


THB  UTER. 


The  Iiiver  (Fig.  121]  presenta  an  apper  and  an  under  surface 
muted  by  a  thick  posterior  and  a  thin  anterior  margin.     Iti 


ordinary  measurements  are,  twelve  inches  across,  six  from  hefoie 
bftckwarda,  anil  three  inches  in  thickness ;  its  weiglit  is  about 
fifty  ounces  avoirdupois.  The  upper  surface  is  divided  into  two 
nnequal  parts,  of  which  the  right  is  the  larger,  by  the  attachment 
of  the  falciform  or  suspensory  ligament ;  and  on  tmcing  this 
back,  its  two  layers  will  be  found  to  divei^,  forming  the  upper 
layer  of  the  coronary  and  also  the  two  lateral  ligaments.  If  the 
left  lateral  ligament  be  traced,  it  will  be  fouml  to  consist  of  a 
double  fold  of  the  peritoneum  which  may  be  followed  to  the 
under  surface  of  the  left  lobe.  The  upper  layer  of  the  coronary 
ligament  if  traced  outwards  in  the  same  way,  will  be  found  to  be 
reflected  upon  itself  lo  form  the  right  lateral  ligament,  and  then 
will  be  followed  to  the  under  sniface  of  the  right  lobe  of  the 


Fig.  121.— Upper  mi&ee  of  the  Lver  (fron 
1.  Bight  lobe.  8.  The  ipace 

S.  Leftlobo.  peritonei 

3.  Anterior  or  frra  border. 

4.  FcMterior  or  rounded  border. 

5.  Falciform  or   BUipeojor]'  Ug. 

6.  Round  ligRment. 

7.  7'  The  two  Inti-ral  Ugamcnta. 


Wil»n). 

eft  nucoTervd  by  the 

Sritoneuiu  Mid  surrounded  by 
e  mronarj  ligoment. 

10.  Point  ofthslobiu'Spigelii. 
3.  Fundus  of  the  gsll-bladder  seen 

CQJectiag;  bcjond  the  sntarior 
lUer  of  the  right  lobe. 


liver  beliiiMl  tlie  tniii8Vi>n?e  fiwture,  to  form  the  under  layer  of  the 
coronary  ligament ;  thus  leiivuig  a  more  or  less  tmngular 
interval  hetween  the  two,  in  which  tlie  liver  its  attached  to  the 
diaphragm  by  cellular  tisane,  and  through  which  tlie  vena  cava 
passes  to  the  diaphragm.  In  this  manner  four  ligomenis  of  the 
liver  are  formed  by  peritoneum,  and  the  fifth  or  round  ligament 
is  the  obliterated  umbilical  yeio. 

The  under  eurface  of  the  liver  (Pig,  122)  presents  five 
fmurc*  and  five  kbf3  for  examination. 

Fig.  122. 


Fitmrtt. — The  longitudinal  fiisure  divides  the  under  surface 
into  a  right  and  left  lobe,  and  ia  occupied  by  the  round  ligament 
or  umbilical  vein  (i).    Ita  continuation  behind  the  transverse 


Fig.  122,— Dnd«r  surbco  of  the  liver  (from  BonnD 
3.   Hepatic    nrtery 


R.  Eghtlobe. 

L.  Ltrfllobe. 

Q.  LobuB  quBdratue. 

6.  LobuB  Spie«1ii. 

C.  Lobua  caudal UB. 

1.  UmbiliciU  rein  in   longitudiiiBt 

2.  Gall-bladder  in  iU  &Beaie. 
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fiflsiire  is  the  fismre  for  the  ductiLs  venosus  (8),  and  coutains  that  • 
obliterated  vesseL  The  transverse  fissure  is  at  right  angles  to  the 
longitudinal,  and  gives  passage  to  the  hepatic  duct  (4),  hepatic 
arteiy  (3},  and  portal  vein  (5),  which  lie  in  that  order  from  before 
backwards.*  Parallel  to  the  longitudinal  fissure  is  ih%  figure  for 
the  gttU-hladder  (2)  which  last  should  be  distended  with  air  by  a 
blowpipe  placed  in  the  duct.  Placed  obliquely  at  the  posterior 
margin  of  the  liver  and  behind  the  gall-bladder,  is  the  short 
groove  or  figure  for  the  vena  cava  (y),  a  portion  of  which  vessel 
has  been  left  in  situ. 

Lobes, — ^The  whole  of  the  liver  substance  on  the  right  of  the 
longitudinal  fissure  is  strictly  the  right  lobe  (r),  but  certain  parts 
of  it  have  received  special  names,  viz.  lobus  quadratus,  lobus 
Spigelii  and  lobus  caudatus.  The  right  lobe  has  two  shallow 
depressions  on  its  under  surface,  the  anterior  one  being  where  the 
ascending  colon  touches  the  liver,  and  the  posterior  one  corre- 
sponding to  the  anterior  surfEU^e  of  the  right  kidney,  over  which  it 
lies  in  the  erect  posture. 

The  LobiLs  quadrattu  (q)  is  the  square  lobe  bounded  by  the 
longitudinal  and  transverse  fissures  and  the  gall-bladder.  The 
Lobus  Spigelii  (s)  is  the  projecting  portion  behind  the  transverse 
fissure,  and  between  the  fissures  for  the  vena  cava  and  tlie  ductus 
yenosus.  The  Lobus  caudatus  (c)  is  the  small  "  tail "  of  liver 
substance  which  connects  the  lobulus  Spigelii  witli  the  right 
lobe.  The  left  lobe  (l)  is  on  the  opposite  side  of  the  longitudinal 
fissure,  across  which  there  is  often  a  bridge  of  liver  substance 
(pons  hepatis). 

The  vessels  entering  the  transverse  fissure  should  be  defined, 
and  the  fibrous  tissue  around  them  (capsule  of  Glisson)  removed. 
The  right  and  left  hepatic  ducts  (4)  will  be  found  to  emerge  from 
the  corresponding  lobes  and  to  unite  in' the  common  hepatic  duct, 
which  is  about  two  inches  long ;  this  is  afterwards  joined  by  the 
cystic  duct  from  the  gall-bladder,  to  form  the  common  bile  duct, 
(ductus  communis  choledochus)  (9),  which  is  nearly  three  inches 
long,  and  should  be  traced  into  the  duodenum. 

The  gall-bladder  (2)  is  a  pear-shaped  bag  attached  by  cellular 


*  It  will  be  observed  that  the  order  of  vessels  entering  the  liver  is  the 
reverse  of  those  entering  the  kidney,  g,  v,/g,  268. 


tLssiie  to  the  liver,  nnd  covered  BuperficioUy  1)y  the  pcriUincnm. 
Wlien  distended,  its  large  end  or  fundai  projectB  bejond  the 
anterior  Ixixder  of  tlie  liver  ;  the  neck  ia  curved  npon  itself  twice 
and  end«  in  tlie  cjstic  duct,  wliich  is  ubout  an  inch  and  a  half 
long  and  joiiiB  the  hepatic  duct. 

Tlie  hepatic  urtery  and  the  portnl  vein  each  divide  into  right 
and  left,  and  from  the  right  artery  the  cystic  Lrundi  should  be 
traced  to  the  gnll-blndder. 

The  piece  of  the  vena  cava  ie  to  be  laid  open,  when  the  large 
hepniic  veins  will  lie  tieen  pnssing  into  it. 

In  order  to  learn  the  arrangement  of  the  vessela  in  the  liver, 
the  vena  portse  should  he  carefully  laid  0]>en  for  soine  distance 
with  n  pair  of  scissoni.  Through  the  thin  wall  of  the  vein  s 
branch  of  injected  hepatic  artery  will  then  be  seen,  and  accom- 
panying it  is  a  branch  of  hepatic  duct,  the  three  vessels  thui* 
lying  aide  by  aide  in  a  portal  eareal.  One  of  the  hepatic  veins  being 
laid  open  in  a  similar  way,  will  be  seen  to  be  totally  unaccoinpanieti. 

An  incision  into  any  part  of  the  livei  will  show  on  its  cut  mr- 
focea  a  number  of  opcninga,  nome  wide  open, — the  hepatic  veins  ; 
and  others  more  or  less  colla[)sed  and  having  by  their  aides  llie 
sectiona  of  a  amall  injected  artery  and  duct.  These  last  are  the 
portal  veins  lying  in  the  portal  canala,  and  they  collapse  on 
account  of  the  loose  attachment  of  the  tibroua  tissue  around  them. 

Minute  Anatomy  (Pig.  123).— The  blood  from  the  chylo- 
poietic  viscera  in  brought  to  the  liver  by  the  vena  portie,  and  from 
it  the  bile  is  secreted.  The  divisions  of  the  vein  have  been  seen 
to  pass  through  the  portal  canals,  in  which  they  receive  the 
vaginal  branches  from  the  flbroua  tissue  of  the  organ,  and  subw- 
quently  divide  until  their  bronchea  nm  beliccen  the  minute 
lobules  or  acini,  and  are  therefore  called  inttrlobular  veins  (b). 
The  lobules  are  surrounded  by  these  interlobular  veins,  from 
which  the  lobular  plexus  of  capillaries  is  derivwl  coavei^ing  to 
the  centre  of  each  lobule  and  pouring  its  blood  into  the  intra- 
hhilar  vein  (a).  Each  intralobular  vein  passes  out  of  the  lobule 
at  right  angles  to  the  portal  vessels,  aad  unites  with  other  intra- 
lobular veins  to  form  the  tublobular  veins  ;  these  open  into  the 
liepaiic  veins  which  have  been  traced  into  the  veaa  cava.  Thus 
then  the  blooil  ia  traced  from  the  portal  veia  into  the  vena  cava. 

The   commencemeat   of  each   primary  kfpatic  duct  ia  in  the 
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centre  of  eadi  minute  lobule,  being  continaous,  according  to 
Bcsle,  with  the  baaeinent  membnmc  upon  which  the  hepatic  cells 
ue  placed.      The  mi- 
nute ducts  run  towards  ^-  '^■ 
the    circumference    of                ^ 
the    lobule,    and    the 
ndiclea     of    adjacent 
lobules  unite,  the  re- 
■nlling   ducts  running 
along  the  portal  canals    ' 
hj    the    side    of   the 
portal  vein  to  emei^ 
eventually  at  the  trans- 

The  Hepatic  artery 
is  principally  for  thv 
noarishmuiit  of  the 
tissue  uf  the  organ, 
and  has  little  if  any- 
thing  to    do  with   its 

function.  It  gives  off  vaginal  and  eaptitlar  branches,  which  run 
in  the  portal  canals  and  supply  the  fibrous  tissues,  the  blood 
being  eventually  returned  into  the  portal  vein. 

The  interlobular  bnmches  accompany  the  interlobular  veins,  and 
accoiding  to  the  latest  researches  their  blood  enters  the  plexus 
within  the  lobules  from  which  the  bile  is  secreted. 

The  Kidney  (F^.  106,  17)  ia  convex  on  its  anterior  and 
flattened  on  its  posterior  surface,  and  its  upper  extremity  is  some- 
what huger  than  the  lower.  Its  outer  border  is  convex  and 
t^plar,  while  the  internal  is  notched  at  the  point  where  the  ves- 
kIs  enter.  An  average  kidney  measurea  about  four  inches  in 
length,  twa-and-(^half  in  breadth,  and  rather  over  an  inch  in 
thickness.  Its  weight  in  the  male  ia  about  4^  ounces,  and  lather 
less  in  the  female.  The  renal  artery  enters,  and  the  renal  vein 
and  ureter  emerge  at  a  slit  on  the  inner  border  called  the  hiliim. 


Fig.  123. — Diagmaof  the  circubtion  in  the  lobulci  of  the  Urcr  (aflct 

Kkinui}. 

a,  a.  Intndobulai  veini.  b,  b.  InterlobnUt  Teini. 
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und  tlie  tnmJct  of  the  TeBseb  have  the  followisg  Kktion  from 
before  backwai^,  viz.,  vein,  nrtoy,  wjd  iirot*j  (tonipare  vcsrcIs 
entering  tnmsvciBe  fissure  of  liver  in  the  reverse  order,  p.  S1C5). 
Very  generally,  however,  one  of  the  branches  of  the  renal  artery 
will  enter  the  hiliun  in  front  of  lie  vein. 

The  ureter,  if  ttaced  upivards,  will  be  foiind  to  cjpasil,  form- 
ing the  pelvit  of  the  kidney,  and  it  ehould  1>e  noticed  that  the 
pelvis  has  a  direction  downwanlB,  ao  that  by  referriiig  to  thia,  to 
the  position  of  the  veaseb,  and  to  the  flattening  of  the  posb;rior 
Bitfface,  the  ride  to  which  the  kidney  belongs  can  be  readily 
usccrtjuned.  The  kidney  la  encloaed  in  a  tough  fibrous  capsule, 
which  stay  be  peeled  off  to  see  the  kidney  aubalance.  To  aee 
the  internal  Btmctnre  of  the  organ  it  should  be  opened  by  a  vei^ 
tical  incision  throuj^h  the  convex  boidei,  which  is  to  be  carried 

The  Pcldi  (Fig.  124,  6)  wUl  be  found  to  be  subdivided  at  the 
upper,  iniddli-,  and  lower  part  of  the  kidney  into  three  portions, 
which  are  called  the  InfvitiAibuta  (5)  and  are  again  BuMivided 
into  the  Calica.  Projecting  into  the  calicea  are  small  nodules  of 
kidney  aubatance  termed  the  papilla:  (4),  which  will  be  seen  to  be 
the  apices  of  certain  triangular  ilark-cot cured  bodies  colled  the 
pyramiiJe  or  cones  (3).  These  pyramids,  which  are  arranged  more 
or  less  regularly  aide  by  aide,  constitute  what  is  called  the  lubiiUir 
or  mtdullury  substance  of  the  kidney,  while  the  lighter  grjiiular 
portion  at  the  margin  of  the  section  is  the  cortical  eubstanue  [2), 

The  rtnal  artery  breaks  up  into  four  or  five  branches,  which 
again  subdivide  and  pass  between  the  pyramids  into  the  cortical 
substance  (Fig.  125).  In  the  cortical  substance  the  Malpujhuiii 
bodia  or  glomertUi  are  formed,  each  of  which  consists  of  a  capil- 
lary plexus  with  an  arterial  twig  (or  afferent  vessel)  entering',  and 
a  venous  radicle  (or  efferent  vessel)  leaving  it,  and  these  bodies 
are  arranged  along  the  arteries  "  like  hunches  of  currants."  Each 
Malpighian  body  or  plexus  is  enclosed  in  a  Ktpmle,  which  is  con- 
tinuous witli  a  minute  urini/wwu  tube  (Fig.  126).  The  tube  is 
convoluted  in  the  cortical  substance,  and  a  secondary  inUrtubalar 
plcni»  is  formed  upon  it  by  the  venous  radicle,  after  it  has 
cmei^ed  from  the  Malpighian  tuft.  The  uriniferous  tubes  enter 
the  bases  of  the  pyramids  and  converge  at  their  apices,  whvru 
they  empty  themselves  into  the  calicea ;  from  these  the  luine 
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1.  BnpimreniU  capsule. 

2.  Cortical  portion  of  the  kidne;. 

3,  3.  Tubular  portion,  consiitiiig  of 

4,  4.  Two  of  the  papilliD  projectuig 

into  their  correepondiDg  ca- 


S,  6,  5,  The  three  infnndibulfi ;  the 
middle  6  ia  idtiuted  in  the 
mouth  of  a  calyx. 


Fig.  125.- 


I,  dividing  into 


1. 1.  Tubulos  re 

2.2.  pTiamid  of  Ferrein ;  with  the 
tdWi  contorti. 

3.  Origin  of  two  tuboles  ftrom  their 

reapectiTe  Ualpighion  bodies. 

4,  4.  Bnnsh  of  an  artery. 

6,  5.  Threo  interlobular  arteriea 
giTlna  off  afferent  twin  to 
the  Ualpighian  bodiet,  6,  6. 


9, 9.  Efferent  venela  proceeding 
to  the  tabular  structure  of  the 
pynmidsaud  conititutiiig  the 
■rteiiolie  recln. 

10.  CapiUary  pUiua  of  the  tubular 

strurture  of  the  pyramid. 

11.  One  of  the  Tenulte  reetn. 
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[>aRses  iitto  the  infunJitiuIa,  anil  tiience  into  tlie  pelvis  and  uietei'. 
Henlc  diiscribcd  a  second  Berics  of  small  tubes,  passing  rrom  one 
capsule  to  another  and  unconnected  vith  the  urluiferouj  tuLes  ; 
bat  the  latest  researches  have  shown  that  thuse  smaUer  tubes  are 
continuous  with  the  convolutett  tubes  of  the  cortical  substance, 
and  ore  reflected  for  Hume  distance  in  the  pyramids  between  the 
Btniiglit  tubnli  nrinifcri,  which  they  eventually  join. 

The  venous  radicles,  aftet  forming  the  Becandary  plexus  on  the 
tubes,  unite  at  the  base  of  the  pymmids,  between,  which  they  pass 
to  emerge  at  the  liilum  and  form  the  renal  vein. 

The  Bupra-Benal  Capsule  (Fig.  124,  i)  is  irregulArly  trian- 
gular  in  shape,  or  is  commonly  said  to  resemble  a  cocked  hat 
If  a  vertical  section  be  made,  its  external 
or  cortical  layer  will  be  seen  to  be 
yellow  in  colour  and  indL'tiactly 
striated,  owing  to  its  being  composed 
of  niinule  tubes.  The  internal  portion 
is  darker  and  softer  and  surrounds  a 
small  ciivily  in  llie  renin',  wliiuh,  how- 
L'vcr,  is  only  the  result  of  decompo- 
sition (Wilks).  The  use  of  th,-  ciii>sule 
is  unknown. 

The   subject   being  replaced   on   its 

back,  thi.-  dissectors  should  proceedwilh 

the  emniimilion  of  tiie   pelvis,   unless 

they  were  unable  to  finish  the  aorlii, 

lumbar  plesus,  nnd  iliac  arteries  before  the  body  was  turned,  in 

which  case  they  must  revert  to  the  dissection  of  them  .it  once 

(v.  p.  242).      In  any  case  the  dissector   is   strongly  advised   to 
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Fig.  m.-Pliin  of  the  renal  circul 

tion 

(from  Wilson,  after  Bowmnn). 

a.  Branch  of  the  renal  nrtcrj'  Biring 

body  19  emaller  than  the  cor- 

otf  flovcral  Malpighian  tv,-i|8. 

1.  An  efferent  twig  to  the  capillaij 

tuft  conlnini'd  in  the  Miilpi- 

Khinn  body,  m;  from  the  Mil- 

p,  p.  Tho  capillarj-  ploiua,  inmify- 

mg  on   the  untuferous    tuiK'. 

This  pUxva  reeeivM  its  blood 

piRhiim  capsule  the  uriniferoua 
tube  JB  Ken  taking  it*  tor- 

from  the  efferent  leBieli,  2,  2, 

and  trammita  it  to  the  branob 

of  the  renal  vein,*. 

2,2.  Efferent  veMola;    that  which 

proceed!  from  the  Malpighian 
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lead  thiough  the  dissection  of  the  deep  parts  of  the  abdomen, 
again,  before  proceeding  any  further. 

The  Pelvis. 

[The  pelvLs  with  two  lumbar  vertebra)  is  to  be  separated  from, 
the  trunk  with  the  saw.  when,  by  pkcinff  it  on  a  table  with  the 
sacrum  towards  himseli,  the  dissector  will  be  able  to  get  a  better 
view  of  the  contents  than  he  has  yet  done.  The  cavity  of  the 
pelvis  should  be  carefully  sponged  out,  and  having  removed  the 
tow  or  cotton- wool  from  tne  anus,  the  dissector  shomd  let  a  stream 
of  water  run  through  the  rectum.  The  bladder  should  be  emptied 
of  any  urine  it  may  contain  by  pressure  with  the  hand,  and  be 
moderately  distended  with  air.] 

The  Peritoneum  (Fig.  128)  should  be  examined  fii-st,  and  will 
be  found  to  pass  over  the  rectimi,  binding  the  upper  part  to  the 
front  of  the  sacrum  (meso-rectum) ;  from  the  rectum  to  the  bladder 
forming  the  recUhvesical  poucJi,  and  thence  over  the  back  of  the 
bladder  to  the  abdominal  wall.  On  each  side  of  the  recto-vesical 
pouch  is  a  distinct  fold  of  peritoneum,  formed  by  the  reflection  of 
the  membrane  over  the  obliterated  hypogastric  arteries  and  the 
ureters ;  these  are  the  posterior  false  ligaments  of  the  bladder. 
The  peritoneum  passing  from  the  side  of  the  bladder  to  the  pelvis 
forms  the  lateral  false  ligaments,  and  the  portion  reaching  to  the 
back  of  the  abdominal  wall  over  the  urachus  is  called  the  superior 
false  ligament  of  the  bladder.  Thus  the  false  ligaments  of  the 
bladder,  five  in  number,  are  all  formed  by  peritoneum. 

In  the  Female  (Fig.  102)  the  peritoneum  passes  from  the 
rectum  to  the  posterior  wall  of  the  vagina,  forming  the  recto-vaginal 
pouch  (Douglas),  and  then  over  the  uterus  to  the  bladder,  forming 
the  utero-vesical  pouch.  On  each  side  of  the  uterus  it  is  stretched 
across  the  pelvis,  forming  the  broad  ligament  of  the  uterus,  which 
contains  the  round  ligament,  the  ovary,  and  the  Fallopian  tube, 
the  fimbriated  extremity  of  which  is  to  be  noticed.  The  false 
ligaments  of  the  bladder  are  the  same  as  in  the  male,  but  are  less 
distinctly  marked ;  the  margins  of  the  recto-vaginal  and  utero- 
yesical  pouches  have  been  named  the  anterior  and  posterior  liga- 
ments of  the  uterus. 

[The  peritoneum  is  to  be  strijpped  off  the  upper  part  and  sides 
of  the  bladder,  but  the  recto-vesical  pouch  is  not  to  be  interfered 
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i  little  fat  with  the  handle 


e  it  thoroughly  the  following  dissection  is  to  he  made,  in 
order  to  ohtaiu  a  view  from  the  outside.  One  dissector  holding,' 
the  pelvis  firmly,  the  otlier  is  to  clear  away  the  remains  of  tlii; 
adductor  mnacles  on  the  right  aide  of  the  pubes  so  oa  to  expose  the 
obturator  entemus  muscle,  which  must  then  he  carefully  removed. 
Beneath  the  muscle  will  be  found  the  branches  of  the  obturator 
artery,  forming  a  circle  around  the  foramen  and  lying  upon  tlie 
obturator  membrane  or  ligament,  which  gives  passage  to  both 
obturator  artery  and  nerve  at  its  upper  part.  On  removing  the 
obturator  ligament  the  fibres  of  the  obturator  intemus  muscle 


Fig.  127— PelTie  fascia  seci 

1.  Eilenial  cutaneous  nerre, 

2.  Poupart'a  liEuncnt. 

3.  Hflrturiui. 

4.  Anterior  crural  nerrfl. 

6.  Faoas  itnd  iliscus  muiclea. 

6.  Femond  artery. 

■'.  Origini     '      ■      '         ■ 


from  the  ootaide  (drawn  by  J.  T,  Cray). 

11.  Pfll™&KU. 

12.  Fcttiaeui  miucls. 

13.  Obturator  fauii. 

14.  Gimbemnt's  ligatDcnt. 

15.  Pudic  veiaels  and   ncrre  in 

sheath  of  rawia. 

16.  Obturator  Temcla  and  nerve, 
t.  Fascial    origlD  of   lerator    on 

(white  line). 
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will  be  brought  into  view.  With  the  saw  a  horizontal  cut  is  now 
to  be  made  £rom  the  upper  margin  of  the  obturator  foramen  into 
the  cotyloid  cavity,  and  a  similar  one  at  the  lower  margin  of  the 
obturator  foramen,  the  extremities  of  the  two  cuts  being  about  an 
inch  apart  in  the  bottom  of  the  ca\'ity.  Tliese  are  to  be  joined 
by  a  vertical  cut  with  the  chisel,  and  the  piece  of  bone  ha\nng 
been  loosened  with  that  instrument  can  be  removed  with  the 
bone-forceps.  With  the  chisel  and  bone-forceps  the  margins  of 
the  obturator  foramen  may  then  be  cut  away  so  as  to  leave  only 
a  ring  of  bone.  The  obturator  intemus  being  now  fully  exposed, 
should  be  carefully  detached  from  the  adjacent  structures,  and 
may  then  be  readily  removed  by  grasping  the  tendon  with  the 
bone  forceps  and  drawing  the  whole  muscle  out  through  the  lesser 
sacro-sciatic  foramen.  The  outer  surface  of  the  pelvic  fascia  will 
then  be  exposed.]* 

The  Pelvic  Fascia  (Fig.  127)  is  continuous  with  the  fascia 
over  the  psoas  and  iliacus  muscles,  and  lines  the  pelvis,  being 
very  thin  behind  the  obturator  foramen,  where  it  covers  the 
pyriformis  muscle  and  sacral  plexus.  In  front  it  is  a  single  layer 
down  to  the  level  of  a  white  line  (i8),  which  can  be  seen  more  or 
less  distinctly  stretching  in  a  curve  across  the  obturator  foramen. 
This  marks  the  point  where  the  pelvic  fascia  divides  into  two 
parts,  the  recto-ve^ical  and  the  obturator  layers,  and  also  foniis  a  part 
of  the  origin  of  the  levator  ani  muscle,  the  fibres  of  which  can  be 
indistinctly  seen  through  the  obturator  fascia.  The  obturator  layer 
(13)  can  be  seen  passing  downwards  on  the  inner  side  of  the  ob- 
turator intemus  muscle,  to  l>e  attached  to  the  spine  and  tuberosity 
of  the  iscliium  and  great  sacro-sciiitic  ligament,  and  to  tlie  ramus 
of  the  ischium,  where  it  gives  a  covering  to  the  pudic  vessels  and 
nerve.  In  addition,  it  gives  a  thin  layer  to  the  under  surface  of 
the  levator  ani,  called  the  anal  fascia  (Fig.  129),  which  is  lost  on 
the  rectum  and  external  sphincter,  and  was  seen  in  the  dissection 
of  the  perinoeum.  (The  relation  of  the  pelvic  and  recto-vesical 
fasciae  has  been  compared  to  that  of  the  wall-paper  and  carpet  of 
a  room.) 

The  recto^'esical  layer  is  seen  within  the  pelvis,  and  is  continueil 
over  the  internal  surface  of  the  levator  ani  to  the  bladder,  form- 
ing the  lateral  true  ligamentsy  and  from  tlie  back  of  the  pubes, 


*  The  credit  of  the  invention  of  this  dlasection  ia  due  to  Mr.  John  Wood, 
of  King*!  College,  London. 


fonuing  the  onteKm*  tnie  ligamenU  ot  tliu  blmldcT;  whilst  1)etwei-n 
ihem  it  IB  Mxn  to  dip  down  to  the  pi«»tnte,  of  which  it  ioima  the 


capsule,  and  is  thus  continued  from  one  side  to  the  other  of  Ihc 


1.  BUddrr. 

2.  Vcaiculn  Bcminnlia  of  one 

3.  Kcctum. 

4.  IliB«    tiec[»,   I 


Inyer    pnasing     round    Ihu 


I  Bhcath  for 


1   (5) ;    nnd      12.  Ltvntor  ai 


i,  Obtumtor  intpmiWi   c 


IC  TCflSClS  (6). 

7.  Anterinr  crural  nenx-  eidudcd 

from  the  sheath. 

8.  Peliic  fnscia,  splitting  into  the 

recto-TCBicul     and     obturator 

b.  Becto-vceirnl  Isycf,  farming:  tho 
Intemi  litjiraiciit  of  thfi  bladder 
of  oDC  sido.  imd  a  ehpath  to 
the  vrucnl  plexus  of  yoins. 

X'ott.—Thii  dingmm  is  copied  (with  ncknowlcilgniDnt)  in  Gmj's  Ann- 
t«uy,buthii»becn  eoiifiised  by  the  oddition  of  the  vertcbnn  drami  bo  us  lo 
make  Ilic  i-iew  from  the  fioiil,  nhich  alteiation  renders  Ibc  rtlutiuiis 
impossible. 


IS.  Anal  fiiEcin  iiiTcsting  the  undcr 
iurfncc  of  the  levntor  nni. 

Figures  H,  16  ore  placed  in  tlic 
ischio-.rDctal  fossu. 
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Thus,  the  levator  ani  muscle  is  scca  to  be  enclosed  by  the  rcuto- 
veaical  and  anal  layers  of  fascia ;  the  iachio-rectal  fossa  to  lie 
lined  by  the  obtumtor  and  anal  layers ;  and  four  of  the  true  liga- 
ments of  the  bladder  to  \k  formed  by  the  rocto-vcsical  layer,— 
the  fifth  btdng  the  obliterated  urachus. 

In  the  Female  the  recto-vcaicnl  layer  forms  the  ligaments  of 
the  bladder  in  the  same  way  as  in  tiio  mole,  but  in  addition 
gives  a  covering  to  the  vagina. 

Fif.  129. 


bliLddpr. 
Capsule  of 

prtwlatu. 
EectuiH  (t 


(A  side-view  of  the  contents  of  (he  pelvis  13  now  to  be  obtained 
in  the  following  way : — 

The  left  obliterated  hypogastric  artery  witli  the  vesical  and 
tuDmorrhoidal  arteries  (and  uterine  and  vaginal  in  the  female]  are 
to  be  severed,  and  the  bladder  and  rectnm  turned  as  much  as 
possible  to  the  right  side.  The  left  lateral  true  li((ament  of  the 
olarlder  is  to  be  divided,  and  the  knife  carried  through  the  sub- 
jacent levator  ani  muscle.  A  cut  is  then  to  be  made  with  the 
saw  through  the  pubes  just  external  to  the  left  anterior  true  la- 
ment of  the  bladder,  and  another  is  to  be  made  through  the  whole 
length  of  the  sacrum  and  cocoj'x  just  to  the  left  of  the  middle 
line,  which  will  necessarily  divide  the  right  common  iliac  artery 
and  left  common  iliac  vein. 


Fig.  120. 


The  »itcruin  nioy  be  conveniently  snwii  partly  oa  il»  anterior 
and  partly  on  iu  poati^rior  sitrliLce,  and  the  two  uuU  uiiiti-d  H-ith 
llie  cuisel,  by  wliich  time  ivill  be  aaved. 

The  kniTe  is  now  to  be  earned  doiiely  along  the  mmua  of  tlic 
jiulics  of  tlic  left  Bide  so  na  to  detach  the  urethral  musoleH  aiiA 
irinngalarliKameTit,  when  by  nung  a  little  force  the  pelns  will  be 

Fig,  IM, 


through  the 
1.  Section  of  IpH  pubic  bono. 
3.  Peritoncuia  on  bladder. 
3.  Left  cms  penis  (cut). 
i.  Pelvic  foaoia   fornnng  ontsrior 
Ugiunents  of  bladder. 

5.  Tiirt  of  accelerator  urinie. 

6.  Posterior    layer   of   triangulnr 

ligdmeatT  or  pelvic  fnscia 
Tormiog  the  capsule  of  the 
j-rottaUi. 

7.  Anterior    Inyer    of    triangular 

ligiuneat,    or   deep   periniiol 

Botwien  6  and  7  are  seen  the  follow- 
ing :  —  membranous  urethra, 
deep  miuclei  of  uieUini  (in- 


to the  left  of  the  median  line  at  the  pubc^,  a 
le  ot  the  eacrum  (dniwn  by  J.  T.  Gr:.Y)- 
1.  Bertion),  and  Cowper'i  gl,i 

ofthc  left  aide. 
8.  Vas  deferens, 
interior        9.  Bulb  of  uretlun. 

10,  Rectum. 

11.  Cut  edges  of  accelerator  uri 


U.  I«ft  T( 

16,  CutedgeofUvati 

16.  Rectum. 

17.  Prostate, 
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dinded  into  two  pails,  the  right  containin'^  all  the  viscera,  and 
the  left  the  internal  iliac  vessels  and  sacral  plexus  of  that  side. 
A  Btaflf  should  be  ])asscd  through  the  urethra  into  the  bladder, 
which  is  to  be  moderately  distended  with  air,  and  the  rectuni 
is  to  be  carefully  distended  with  tow  or  cotton-wool,  and  secured 
by  a  string  to  the  top  of  the  sacruni  or  lumbar  vei-tcbixe.] 

Bide  View  of  the  Pelvis  (Fig.  130). — Beginning  in  front  and 
supposing  the  dissection  of  the  perinzeum  to  have  been  made  as 
directed,  the  bulb  of  the  urethra  (9)  will  be  plainly  seen  lying  in 
front  of  the  triangular  ligament  or  deep  perinical  fascia  (7),  which 
has  been  purposely  left  untouched  on  the  left  sidi>.  The  edge  of 
the  trianguhir  ligament  which  has  jnst  been  detached  from  the 
ramus  of  the  pubes  will  be  recognised,  and  inunediately  behind 
will  be  seen  some  pale  muscular  fibres,  tho  cut  edges  of  the  com- 
pressor  urcthrce  (Guthrie).  The  staff  may  be  felt  through  these 
as  it  lies  in  the  membranous  portion  of  the  urethra,  which  by  a 
little  dissection  will  be  exposed,  and  may  be  seen  in  a  favourable 
subject  to  be  surroundeil  by  circular  muscular  fibres.  One  of 
Cowper^s  glands,  which  resembles  a  pea  in  size  and  appearance, 
may  be  found  immediately  below  the  urethra.  Behind  the  mem- 
branous portion  of  the  urethra  will  l)e  found  another  edge  of 
fascia,  the  recto-vcsical  layer  of  the  pelvic  fascia  passing  on  to  the 
prostate  to  form  its  capsule  (6). 

The  Membranous  portion  of  the  Urethra  is  a  very  im- 
portant part,  and  should  be  specially  noticed  in  the  present  view. 
It  is  seen  to  extend  from  the  deep  perinceal  fascia  or  triangular 
ligament,  to  the  pelvic  fascia  or  capsule  of  the  j^rostate,  or  it  is 
sometimes  described  as  lying  "between  the  two  layers  of  tho 
triangular  ligament."  It  is  nearly  an  inch  in  length  and  is  not 
quite  horizontal  in  its  position,  the  anterior  extremity  being  about 
an  inch  below  the  symphysis  pubis,  and  the  posterior  a  little 
lower.  This  is  the  portion  of  the  urethra  oi)ened  by  the  deep 
incision  in  lithotomy,  and  it  should  be  noticed  how  much  its  iK)si- 
tion  will  vary  according  to  the  movements  of  the  staff, — whether 
that  instrument  be  hooked  under  the  pubes  or  depressed  towards 
the  rectum. 

The  Pelvic  Fascia  should  be  traced  on  to  the  prostate,  bladder, 
and  rectum,  and  the  relations  of  those  organs  noticed. 

The  Bectum  (Fig.  130,  10)  is  about  eight  inches  long,  and 
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oxteiida  from  the  left  eacro-iliac  synchondrosis  to  the  anns,  lyinfi 
a  little  to  the  left  of  the  median  line  of  the  pelvis.  It  is  divided 
into  lliree  portiona,  a  Buperior  or  vertical,  a  middle  or  horizontal, 
and  an  inferior  or  vortical  portion  ;  and  the  ap[iiT  two  porta  of 
the  iiit^tini^  are  cloaely  attached  to  the  front  of  the  sacrum  and 
coccyx,  while  the  third  port  passes  through  tlie  levator  ani  aud 
ephinctcr  muBoIes  to  the  anos,  ioimediately  in  front  of  the  tip 
of  the  coccyx. 

The  t«ritoneiim  snrrounda  the  first  vertical  portion  and  binds 
it  to  the  nacrum,  forming  the  meso-rectum  ;  the  membrane  only 
covers  the  front  of  the  upper  port  of  the  second  jjortion  as  it  forms 
the  n-cto-vesical  pouch  ;  and  has  no  connection  with  the  third 
part  at  all.  (Thns  the  relntiona  of  the  rectum  correspond  to  those 
of  the  duodenum  as  respects  the  jieritouenm,  v.  p.  236.) 

The  bladder  lies  immediately  over  tlie  second  portion  of  the 
ri'clum,  and  between  the  two  or;,'ans  are  the  vesieulce  seminalea 
and  vasa  deferentia.  The  prostate  is  close  above  the  commenoe- 
ment  of  the  third  portion  of  the  rectnm,  bnt  ae  the  bowel  tams 
down  to  the  coccyx,  an  interval  is  left  between  it  and  the  urethra, 
correspondiiif,'  to  the  perinteum  proper  or  surface  between  the 
back  of  the  scrotum  and  the  anua. 

[The  left  vesicula  seminnlis  should  be  dissected  out  that  iU 
position  may  be  seen,  and  the  vas  deferens  and  ureter  of  the  left 
side  ate  also  to  be  traced  out ;  the  recto-vfsical  pouch  of  perito- 
neum is  to  be  laid  open  alun^  tlie  side  so  that  its  extent  may  be 
fully  seen.] 

The  Bladder  (Fig.  130,  2)  varies  in  position  according  to  its 
state  of  distension,  being  in  the  anterior  part  of  the  pelvis  when 
empty,  but  tillin);  the  pelvis  and  rising  into  the  abdomen  when 
distended.  The  luck  of  the  bladder  is  the  narrowed  portion 
attached  to  the  prostate,  and  the  remainder  of  the  viacus  is  termed 
the  body.  The  upper  part  of  the  body  is  the  apex  or  aMiamil,  to 
wliich  the  obliterated  urachus  is  attached,  and  over  which  the 
obliterated  hypogaatric  arteries  pass  to  the  abdominal  wall.  T)ie 
bait  or  fundui  of  the  bladder  is  the  lowest  part  of  the  org.in, 
which  is  seen  to  rest  on  the  horizontal  portion  of  the  rectum,  with 
the  vesicuIiB  seminales  and  vasa  deferentia  intervening. 

The  peritoneum  is  reflected  from  the  second  portion  of  the 
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rectum  on  to  the  fundus  of  the  bladder  at  the  level  of  the 
entrance  of  the  ureters,  and  is  then  continued  over  the  back  of 
the  bladder  until  it  is  reflected  over  the  urachus  to  the  abdominal 
wall,  leaving  the  anterior  surface  uncovered. 

It  should  be  noticed  how  much  the  extent  of  bladder  uncovered 
by  peritoneum,  both  above  and  below,  depends  upon  the  dis- 
tension of  the  viscus ;  since  in  the  contracted  state  its  anterior 
surface  is  in  contact  with  the  pubes,  whilst  in  the  distended  con- 
dition it  rises  above  the  bone  and  is  in  contact  with  the  posterior 
surface  of  the  abdominal  muscles,  and  thus  tapping  above  the 
pubes  without  injury  to  the  sei*ous  membrane  is  possible.  The 
depth  of  the  recto- vesical  pouch  will  similarly  be  found  to  vary, 
the  peritoneum  reaclung  nearer  to  the  prostate  when  the  bladder 
is  empty  than  when  it  is  full ;  consequently  tlie  operation  of 
tapping  by  tlie  rectum  can  be  only  safely  undertaken  when  the 
bladder  is  distended. 

The  left  Ureter  (Fig.  130,  12)  descending  from  the  kidney  is 
contained  in  the  posterior  false  ligament  of  the  bladder,  and  can 
now  be  traced  beneath  the  peritoneum  to  its  point  of  entrance 
into  the  posterior  part  of  the  fundus  of  the  bladder,  at  a  point 
nearly  parallel  to  the  posterior  extremity  of  the  vesicula 
seminalis. 

The  left  Yas  Deferens  (Fig.  130,  8)  can  be  traced  from  the 
testicle,  and  has  been  seen  to  turn  down  into  the  pelvis  to  the 
inner  side  of  the  external  iliac  artery,  after  leaving  the  ingainal 
canal.  It  is  now  seen  to  wind  over  the  back  of  the  bladder, 
crossing  the  obliterated  hypogastric  arter}%  and  to  be  continued 
beneath  the  peritoneum  to  the  fundus  of  the  bladder,  where  it 
hooks  round  the  ureter  to  become  internal  to  it ;  the  vas  will  bo 
afterwards  traced  to  the  prostate. 

The  Prostate  Gland  (Fig.  130, 17)  is  now  seen  in  front  of  the 
bladder,  and  enclosed  by  a  process  of  recto-vcsical  fascia  which 
forms  the  capsule  of  the  gland.  It  is  placed  over  the  commence- 
ment of  the  third  part  of  the  rectum,  and  in  front  of,  but  below 
the  level  of,  the  bladder.  In  old  age  the  prostate  is  frequently 
enlarged,  in  which  case  it  presses  upon  the  rectum  as  well  as 
upon  the  urethra,  which  passes  through  its  substance  nearer  the 
upper  than  the  lower  surface. 
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[A  tituuverae  ciit  if  now  to  be  raade  at  tlie  bottom  of  the  leirtn- 
Ti.'xicnl  jjuuch,  vhivli  will  allow  tlm  btmldn  la  bu  iliuwn  forwurJ, 
when  a  little  dia^ieotioti  will  txpose  tlit-  Burrace  uf  tlie  vuous 
uncovered  by  peritoncuni  and  lying  "ver  tha  rectum.] 

The  portioii  ot  the  bdse  of  the  bladJer  uncovered  by  jieriloneiim 
IB  triaogulaT  in  ahnpe,  and  is  boimdcd  on  euch  side  by  the  rata 
defermUa  And  veticu^ai  eemMiaUi ;  the  base  of  the  triungle  id 
formed  by  the  reflection  of  peritoneum  at  the  line  of  the  entrance 
iif  the  ureters,  and  the  apei  ia  at  the  bai-k  of  the  proalute.  It  is 
here  that  the  bladder  is  opened  when  punctured  from  the 
rectum. 

A  process  of  the  recto-vesical  layer  of  pelvic  fasi^ia  cnn  now  lie 
tmced  between  the  rectum  and  bladder,  giving  a  covcrin;^  tn 
those  organs,  to  thi?  prostate,  anil  to  the  vesicnloj  Beminales. 

TheTeBiculn  Seminales  (Fig.  130,  14)  are  two  uonvolulcd 
aocs  situated  on  the  under  surface  of  the  bladder,  and  conver^'ing 
to  ontpr  the  prostate  <:\of\:  lo  the  mcdinn  line.  They  are  poiik- 
what  expanded  at  their  posterior  extremities,  which  are  about 
two  inches  apart  and  reach  nearly  to  tlie  recto-vesical  pouch. 
They  have  the  vana  deferentio  lying  close  to  their  inner  nidos,  and 
tosether  they  form  the  sides  of  the  trianyle  mentioned  above. 

The  vasa  deferentia  become  somewhat  enlarged  oa  tlu-y  pass 
beneath  the  bladiler  ;  they  lie  close  to  the  inner  bIiIch  of  thi! 
vesicula;,  and  tlie  duct  of  each  vesicnla  joins  the  correapondiii^' 
vas  deferens  at  the  prostate,  thus  forming  the  commoii  tjaciilalonj 

In  the  Female  (Fig.  131),  the  short  urethra  n-ill  be  seen  to 
pass  obli<^uely  upwards  to  the  bladder ;  and  immediately  below 
it  is  the  vagina  passing  up  to  the  uterus,  wluch  muHt  be  held  in 
position  by  a  string  passed  through  its  fundus.  The  rertuni 
occupies  the  same  position  as  in  the  male,  [but  is  rather  larger  ; 
and  the  peritoneum  will  he  seen  to  pass  from  it  to  the  posterior 
surface  of  the  upper  part  of  the  vagina,  thus  forming  the  recto- 
vaginal [Mjuch,  being  then  reflected  over  the  uterus  to  form  the 
utero-veaical  pouch  between  it  and  the  bladder. 

Tlie  pelvic  fascia  gives  coverings  to  the  rectum  and  vegiua 
whicli  should  be  defined,  and  the  latter  canal  may  be  laid  open 
along  the  side  to  study  the  poaitiou  of  the  m  vteri,  when  the 
uterus  is  in  its  proper  position  and  when  displaced. 
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The  Bladder  (Fig.  131,  4)  closely  resembles  that  viscus  in  the 
male,  but  is  rather  larger,  and  its  fundus  is  in  contact  with  the 
vagina  instead  of  with  the  rectum. 

The  Urethra  (Fig.  131,  6)  in  the  female  is  about  an  inch  and 
a  half  long,  placed  immediately  beneath  the  pubes  and  curved 
upwards  slightly  to  the  bladder.  It  may  be  said  to  correspond  to 
the  membranous  urethra  of  the  mal^ 

The  Uterus  (Fig.  131,  18)  is  situated  behind  the  bladder,  and, 
if  in  its  pi-oper  position  and  healthy,  its  upper  end  or  fundus 
should  not  reach  above  a  line  drawn  from  the  upper  edge  of  the 
pubic  symphysis  to  the  lumbo-sacral  articulation  (Savage).  The 
uterus  is  tilted  slightly  forwards  so  that  its  axis  corresponds  to 
that  of  the  pelvis,  and  its  lower  end  or  cervix  is  received  into  the 
upper  end  of  the  vagina. 

The  Broad  Ligament  (Fig.  102,  h)  of  the  uterus  is  the  fold  of 
peritoneum  attached  to  each  side  of  the  fundus,  in  which  are 
three  partial  subdivisions,  viz.,  a  superior  in  which  is  the  Fallopian 
tube,  an  anterior  in  which  is  the  round  ligament  of  the  uterus, 
and  a  posterior  covering  the  oyar}'. 

The  right  round  ligament  of  the  uterus  is  now  to  be  traced 
from  the  internal  abdominal  ring  to  the  fundus  of  the  uterus, 
but  the  Fallopian  tube  and  ovary  may  be  more  conveniently 
examined  with  the  uterus  at  a  later  period. 

The  Vagina  (Fig.  131,  12)  is  a  curved  tube  of  which  the 
anterior  w«dl  is  considerably  shorter  than  the  posterior,  the  former 
in  the  virgin  rarely  exceeding  two  inches  in  length,  but  the  latter 
being  nearly  twice  as  long  (Savage).  It  is  in  contact  with  the 
bladder  in  front,  and  with  the  rectum  beliind  at  the  lower  part, 
but  the  recto- vaginal  pouch  of  peritonemn  intervenes  between  the 
two  organs  above.  The  neck  of  the  uterus  projects  backwards 
into  the  upper  extremity  of  the  vagina,  and  its  lower  extremity 
passes  through  the  levator  ani  muscle  and  is  surrounded  by  the 
sphincter  vagina). 

[The  viscera  of  the  pelvis  being  drawn  down  to  the  left,  the 
internal  iliac  vessels  and  sacral  plexus  of  the  right  side  can  be 
examined,  and  they  should  also  be  dissected  on  the  left  half  of  the 
pelvis,  which  has  been  preserved  for  the  purpose.  Opportunity 
may  be  taken  to  trace  branches  of  the  sympathetic  nerve  to  the 
sides  of  the  pelvic  organs.] 
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Fig.  131.— Siilo  vie* 

1.  Bymphitia  pubis. 

2.  Abdouimnl  psric tee 

3.  CoUection   of  fat. 


4,  Urinary  bladdi^r. 

6.  Entrance  of  left  ureter. 

6.  Canal  of  the  urethra. 

8.  Cliloria,   witt    ila    prajjiiiliuni 

divided  througli  tlii!  middle. 

9.  I.eltnympha. 

10.  Left  labium  mujiiB. 

11.  Meatus  of  the  vagina  narronpi 

by    the    contraction    of    if 
sphincter. 
12, 22.  Cannl  nf   the    Tagina,    o 
which  Ihe  trausverse  ruga)  ni 


■a  of  the  female  pcliis  (from  Wilson) . 


21.  Upper  pM  of  ri 

by  peritoneum. 

23,  Utero-vesical     f 


rectum  and  posterior  wall 

24.  Superior  false  ligniuent  of  tl 

bladder. 

25.  Last  luiubar  vertebin. 

26.  Sacrum. 

27.  Coccyi, 


and  Uie  TSgina. 
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The  Internal  Iliac  Artery  (Fig.  132,  4)  is  a  branch  of  the 
common  iliac,  from  which  it  comes  off  at  the  sacro-iliac  synchon- 
drosis, and  immediately  passes  into  the  pelvis.  In  the  foetus  the 
hypogastric  artery,  the  direct  continuation  of  the  internal  iliac  in 
size  and  direction,  passe<l  forwards  over  the  bladder  to  the  um- 
bilicus, but  it  is  now  converted  into  a  fibrous  cord,  which  however 
is  pervious  for  a  short  distance,  and  thus  gives  branches  to  the 
bladder.  The  internal  iliac  is  crossed  by  the  ureter  and  closely 
covered  by  the  peritoneum  in  front ;  behind  it  are  the  internal 
iliac  vein  and  the  lumbo-sacral  cord,  with  a  portion  of  the  pyri- 
formis  muscle.  At  the  upper  border  of  the  great  sacro-sciatic 
notch  it  divides  into  anterior  and  posterior  trunks,  which  give 
branches  to  the  viscera  and  to  the  inside  and  outside  of  the  pelvis. 

Branches  (Fig.  132). — From  the  anterior  division  are  given 
oflf  three  visceral  and  three  parietal  branches  ;  from  the  posterior 
trunk  three  parietal  branches. 


Anterior  Division, 


Visceral 
branches. 


(Superior  vesical. 
Inferior  vesical. 
Middle  hemorrhoidal. 

(  Uterine  )  additional 
\  Vaginal  j  in  female. 


Parietal 
branches. 


(  Obturator. 
J  Pudic. 
(  Sciatic. 


1.  The  Superior  vesical  (7)  arteries  are  small  branches  from  the 
imobliterated  portion  of  the  hypogastric  artery,  which  are  dis- 
tributed to  the  upper  part  of  the  bladder.  A  middle  vesical 
branch  is  sometimes  derived  from  one  of  these,  and  from  another 
is  derived  the  artery  of  the  rcw  deferens,  which  accompanies  the 
duct  to  the  testicle  to  anastomose  with  the  spermatic  artery. 

2.  The  Inferior  vesicaly  and  3,  Middle  h(cniorrlwidal  (16)  arteries 
generally  come  off  together,  and  are  distributed  to  the  under 
surface  of  the  bladder  and  vesicula)  seminales,  and  to  the  adjacent 
portion  of  the  rectum.  The  middle  hsemorrhoidal  artery  anas- 
tomoses with  the  superior  hsBmorrhoidal  branch  of  the  inferior 
mesenteric  above,  and  with  the  inferior  hcemorrhoidal  branch  of 
the  pudic  artery  below. 

4.  The  Uterine  (8)  and  Vaginal  arteries  supply  those  oigans, 
the  uterine  passing  to  the  cervix  and  then  giving  branches  to  the 
body  of  the  uterus. 


TBI!  riiLVIfi. 


Fig.  132.— Sidi>  viL'u-  of  fi-niulp  ptlvi 

1.  1.  Spennatir  ornviirLxn  iirt«ry. 

2.  Kght  ureter  (cut). 

3.  Extemnl  iliiic  vtueU. 

4.  Internal  iliac  artery. 

6.  Epigaatiii:  artery  giiiiig  an  ob- 


6.  PoBleii 


naliL 


lull]  bar,    uud    bttni 
bmni'hce. 
Anterior  trunk  of  inter 


)iypagn»tiic  (eat J. 


I  with  intcroal  iliac  artery  (altered 
ivage). 
8.  Oterine     nrtcry    annstoma^^ 
with  the  ovatian  in  the  brdiid 
ligament,  and  giving  a  ragiiiul 
branch. 
0,  Obtumtor  artery. 

10.  Left  ureter. 

11.  Obturator  interaus. 

12.  Sacral  plexus. 

13.  Pudic  artery. 

14.  Sciatie  atlciy. 


15.  Leralor  ani. 

16.  Infi-rior    vesienl    and 

lucmorrhoidol  arteriei. 
B.   Bladder. 
U.  Utenii. 


liOJIe 
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5.  The  Obturator  (9)  artery  passes  directly  forwards  below  the 
level  of  the  nerve  to  the  obturator  foramen,  through  the  upper 
part  of  which  it  disappears  with  the  nerve,  after  giving  off  a 
small  pubic  branch  to  the  back  of  the  bone,  and  also  an  iliac 
branch  to  the  iliacus  intemus  and  ilium.  The  distribution  of  the 
obturator  artery  outside  the  pelvis  has  been  already  seen  on  the 
light  side  (p.  272),  but  may  now  be  followed  out  on  the  left 
side. 

When  the  obturator  arises  from  the  epigastric  artery,  there  is 
generally  a  small  branch  running  in  the  proper  position  with 
the  obturator  nerve  (v.  p.  95). 

6.  The  Pudic  (13)  and  7,  the  Sciatic  (14)  artenes  can  only  be 
seen  for  a  short  distance  within  the  pelvis,  as  they  lie  on  the 
pyriformis  to  pass  through  the  lower  jxirt  of  the  greater  sacro- 
sciatic  foramen  below  that  muscle.  The  pudic  is  generally  smaller 
than  the  sciatic,  and  a  little  in  front  of  it,  but  the  size  and  relation 
of  the  vessels  vary.  Supposing  the  perinaBum  and  buttock  to 
have  been  dissected,  the  opportunity  may  be  taken  to  trace  the 
sciatic  artery  through  the  great  sacro-sciatic  foramen  to  its  dis- 
tribution outside  the  pelvis,  and  to  follow  the  pudic  in  its  course 
around  the  spine  of  the  ischium,  and  through  the  lesser  foramen 
to  the  perimDum,  where  it  will  be  seen  running  close  to  the 
margin  of  the  pubes. 

Posterior  Division, 

{Gluteal, 
liio-lumbar. 
Lateral  sacral. 

The  three  parietal  branches  from  the  posterior  division  of  the 
internal  iliac  artery  are,  the  gluteal,  ilio-lumbar,  and  lateral 
sacral  arteries. 

1.  The  Gluteal  (6)  artery  is  a  thick  trunk,  disappearing  at  once 
through  the  upper  part  of  the  great  sacro-sciatic  foramen,  between 
the  lumbo-sacral  and  first  sacral  nerves  and  above  the  pyriformis. 
It  is  distributed  to  the  buttock  (p.  115.) 


0.    Ovary.  R.   Rectum. 

T.    Fallopian  Tube.  P.   Pubes. 

Y.    Vagina.  S.   Bacrum. 
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-where  it  anastomoses  T^ith  the  artery  of  the  opposite  side  and 
with  the  sacra  media  from  the  aorta.  In  its  course  it  gives 
branches  to  the  sacral  nerves  and  the  pyriformis  muscle. 

The  Veins  corresponding  to  the  branches  of  the  internal  iliac 
arfcery  open  into  the  internal  iliac  vein,  which  passes  beneath  its 
artery  to  the  common  iliac  vein. 

[The  bladder  and  rectum  are  now  to  be  drawn  out  of  the  pelvis 
as  much  as  possible,  to  do  which  it  will  be  necessary  to  divide  the 
ligaments  of  the  bladder  and  the  recto-vesical  layer  of  pelvic 
fascia ;  this  will  bring  into  view  the  structures  which  close  the 
lower  aperture  or  outlet  of  the  pelvis.] 

The  Floor  of  the  Pelvis  (Fig.  133)  is  formed  by  the  follo^i-ing 
structures.  In  front  the  levatores  ani  of  the  two  sides  blend  in 
the  middle  line,  supporting  and  being  closely  connected  with  the 
pelvic  viscera.  Immediately  behind  these  and  separated  only  by  a 
very  narrow  space  of  cellular  tissue,  are  the  two  coccygei  miiscles  ; 
and  posterior  to  these  the  two  smaller  sacro-sciatic  ligaments, 
which  bound  the  great  sacro-sciatic  foramen.  This  foramen  is 
closed  by  the  pyriformis  muscle,  above  and  below  which  vessels 
and  nerves  leave  the  pelvis. 

The  Levator  Ani  Muscle  (Fig.  134,  23)  takes  its  origin  from 
the  back  of  the  pubes,  and  from  the  front  of  the  spine  of  the 
ischium ;  between  those  points  its  fibres  are  attached  to  the  white 
line  marking  the  division  of  the  pelvic  fascia,  and  seen  on  the 
dissection  of  the  fascia  from  without  (Fig.  127).  The  anterior 
fibres  pass  beneath  the  bladder  and  prostate  to  unite  with  tliose 
of  the  opposite  side  in  the  median  raphe  of  the  perinajum,  the 
name  levator  jprostatw  being  sometimes  given  to  those  fibres  which 
pass  beneath  the  prostate  [in  the  female  they  are  connected  with 
the  vagina] ;  the  middle  fibres  are  inserted  into  the  rectum  and 
blend  with  the  sphincter ;  whilst  the  posterior  fibres  unite  with 
those  of  the  opposite  side  in  the  median  raph6  behind  the  anus, 
and  are  attached  to  the  apex  of  the  coccyx.  It  is  supplied  by 
branches  from  the  4th  sacral  nerve. 

The  Coccygeus  (Fig.  134,  34)  is  the  little  triangle  of  pale 
muscular  fibres  having  its  insertion  into  the  side  of  the  coccyx, 
and  its  origin  (the  apex  of  the  triangle)  from  the  spine  of  the 
ischium  immediately  behind  the  attachment  of  the  l&'^^^i^t  vc^^ 


■|.iilt.<  ;iih1  isiliiuiii  iiiiiii<'<li;iic]y   ill  I'rnnt  «•! 
fVi  III   til"  inmr  >;;i  latr  (•!'  iIil'  obtiiralor  li;^ 
siirlace  of  bone   behind  the  foramen  as  i 
ficiatic  notch.    The  fibres  end  in  a  tendon,  '\ 
Icsaer  socro-sciatic  foramen  to  be  inserted  oi 
the  great  trochanter  of  the  femur,  its  dee 
divided  into  four  or  five  small  tendons  as  i 
of  the  sacro-sciatic  notch,  which  is  encruste 
lubricated  by  a  bursa.     It  is  supplied  by  a 
from  the  junction  of  the  lumbo-sacnd  with 

[The  pelvic  viscera  are  now  to  be  removed  I 
the  urethra  and  bladder  from  the  pubes, 
ani,  and  severing  the  slight  connections  bet^ 
coccyx.    The  whole  of  tne  urinary  and  geni 
carefully  preserved  for  after  examination.    1 
now  be  dissected  on  both  sides  of  the  pelvis 
them  clearly  it  will  be  well  to  remove  the  re 
the  internal  iliac  artery.    All  the  branches 
should  be   preserved,  and  care  be  taken 
gangliated  cord  and  h3mogastric  plexus  of  th 
■upi)er  sacral  nerves  will  be  readily  seen  eme 
mina,  but  the  fifth  sacral  and  the  coccygeal 
piercing  the  coccygcus  muscle  close  to  the  sic 


^  «• 
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Kg.m. 


I.  Abtknninnl  aorta, 
gliated  ci 

!.  Qenilo-crunil  nerve. 

4.  IieFt  common  iliae  aricry. 

6.  RigU  common  iliac  uitec^, 

6.  I^ft  lomba-sacralcord. 

7-  Fhmi  miucle. 

8.  Gaogliated  cord  of  srmpithetic 

(light  side). 
6.  Inlemsl  iliac  artery  (cut). 

10.  Olutool  artery  tout). 

11.  Bight  eitmiBl  Uiae  arter}-. 

12.  Sisht  lumbo-Mcna  nerre. 


■a  haying  been 

13.  Obturator  nerro. 

14.  Pint  sacral  nerre. 
16.  Gluteal  nerre. 

16.  PjTiformis  of  left  lido  (cut). 

17.  Obturator  artoi;. 

18.  Second  locral  nerre. 
IB.  Obtarator  intcnius. 

20.  Fj-riformia  of  right  Bide. 

21.  Nerve  to  levator  flaL 

22.  Sacral  pUiui. 

23.  Levator  ani  (eat). 

24.  Third  oacral  nerve. 

2fi.  Bulb   of   urethra    covered    bf 
aecelerntar  urinie. 


h'lnl*.-    tllcV    linili'.        Tlh'   llfl'NL'    to   llu-   ohtii!- 

v.l  I  111'  ]i(.inl  dl"  uniuii  ut"  llie  lumbo-sacraj 
nerve  and,  lying  upon  the  plexus,  passes 
through  the  sacro-sciatic  foramina  to  the 
muscle,  supplying  in  its  course  the  gemellus 
to  the  qtiadratus  from  the  lower  part  of  the 
from  the  great  sciatic  nerve,  passes  out  1>en< 
upon  the  hip-joint,  and  supplies  the  quadra 
inferior  (p.  118). 

At  the  upper  margin  of  the  great  sacro-sci 
seen  the  mperwr  gltUeal  nerve  (15),  derived  fi 
cord  and  passing  out  above  the  pyrifomii 
artery. 

Below  the  plexus  are  the  branches  of  the 
These  last  can  seldom  be  made  much  of,  sin 
selves  are  very  small,  and  a  quantity  of  fibr 
with  them. 

From  the  4th  Sacral  nerve  a  branch  may  be 

tion  with  the  5th  nerve,  and  from  the  4 

communicating  hranckee  to  the  sympathetic  < 

rectum,  and  muKviar  hranch^^  f  n  *!-  - ' 
11 
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The  5^  Sacral  nerve  communicates  with  the  4th  and  the 
coccygeal  nerve,  and  terminates  by  piercing  the  coccygeal  muscle, 
which  it  supplies. 

The  Coccygeal  nerve  (6th)  also  pierces  the  coccygeus  muscle  to 
end  on  the  back  of  the  coccyx. 

The  Gangliated  Cord  of  the  Sympathetic  (Fig.  134,  8)  may 
be  traced  on  each  side  of  the  sacrum  internally  to  the  foramina, 
and  has  upon  it  four  or  five  ganglia;  the  two  cords  unite  on  the 
coccyx  in  the  ganglion  impar.  Communicating  branches  are 
given  to  the  sacral  nerves  and  to  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  placed  on  the  front  of  the  sacrum,  and 
is  continuous  with  the  sympathetic  plexus  upon  the  aorta.  It  is 
continued  forward  upon  the  two  internal  iliac  arteries  to  form  the 
pelvic  plexuses,  which  are  placed  on  each  side  of  the  bladder  and 
rectum. 

In  addition  there  are  upon  the  several  hollow  viscera  plexuses 
from  the  sympathetic,  parts  of  which  are  visible  in  the  various 
stages  of  the  dissection.  They  are  derived  from  the  pelvic 
plexuses,  and  are  distributed  over  the  branches  of  arteries  supplied 
to  the  several  viscera,  receiving  corresponding  names. 

The  Pyriformis  Muscle  (Fig.  134,  20)  if  not  sufficiently  well 
seen,  may  be  more  fully  exposed  by  drawing  the  sacral  plexus  out 
of  the  sacro-sciatic  foramen.  It  arises  from  the  front  of  the 
sacrum  between  the  1st,  2nd,  3rd,  and  4th  sacral  foramina,  and 
leaves  the  pelvis  through  the  great  sacro-sciatic  foramen,  having 
the  gluteal  vessels  and  nerve  at  its  upper,  and  the  sciatic  and 
pudic  vessels  and  nerves  at  its  lower  border.  It  is  inserted  into 
the  upper  border  of  the  great  trochanter  of  the  femur,  and  is 
supplied  by  branches  from  the  upper  sacral  nerves. 

Pelvic  Viscera  in  the  Male. 

[The  bladder  with  the  urethra  and  the  rectum  having  been 
removed  as  directed,  should  be  laid  on  the  table  with  the  rectum 
upnermost,  and  that  viscus  should  be  filled  with  cotton-wool 
and  cleaned,  and  its  muscular  fibres  exposed.] 

The  Bectiun  is  about  eight  inches  long  and  is  generally 
largest  just  above  the  anus,  which  will  be  seen  to  be  surrounded 
by  the  sphincter  muscle.    The  arrangement  of  the  peiitoneiinL 


ijiicmai  lilac:  ;iiiil   iln-    infriidi'  lia'iiiorili(iiila 
Iridic.      'I'la-  Vrins  cpLii  l'>tli   into  the  r>  mi  j^'O 

iliac  vein. 

The  intestine  being  opened  along  its  una 
mucous  membrane  will  be  seen  to  be  smoot 
anus,  where  it  is  thrown  into  longitudinal  folc 
Here  ako  it  frequently  happens  that  haemorrl 
or  four  transverse  ridges  of  mucous  membrane 
Houston)  will  be  found  from  three  to  six  inch 
which  occasionally  cause  difficulty  in  the  intro< 
or  recttmi  tube. 

[The  rectum  is  now  to  be  carefolly  dissectecl 
which  is  to  be  moderately  distended  with  a 
surface  of  the  penis  and  bladder  being  then 
student,  he  is  to  dissect  out  thoroughly  the  "v 
exposed.] 

The  Corpus  Spongiosum  TJrethraB  (Fig 

Ijetweenthe  two  corpora  cavernosa  penis,  and 

where  these  bodies  cease  will  be  seen  the  hull 

any  remains  of  the  accelerator  urinss  muscle  s] 
Behin<l  f>ip  V^tilV.  ;«  ♦^-  -^  -  ^ 
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seen.  The  donal  vem  may  nov  be  traced  to  ita  junction  vith. 
the  plexus  of  veins  aroond  the  prostate  and  neck  of  the  bladdet. 
The  Prostate  (Fig.  35,  7)  is  shaped  lilte  a  chestnut,  haritig 
the  small  end  or  apex  in  front.  The  length  of  the  oigan  from 
base  to  apex  is  in  health  from  1  j-  to  1^  inch,  and  the  greoteat 
transverse  diameter  about  1{  inch  (H.  Thompeon);  but  tiitte 
meaaoremeats  nndetgo  great  variation  in  old  persons,  the  subjects 
of  "  enlarged  prostate."  The  prostate  consists  of  two  lateral 
lobes,  the  division  between  which  is  marked  hy  a  slight  gioore 

Fig.  135. 


1.  TJraebtu. 

2.  fiiicto-vHiral  fold  af  peribmeum, 

3.  Opening  of  Che  light  ureter. 

i.  A  alight  ridgs  fonaed.by  the 

moKle  of  the  Dreter. 
6.  The  neck  of  the  bladder. 

6.  Protitic  portion  of  th«  nrathn. 

7.  Proitate  gland. 

8.  Hie  cammon  ejacnlatotv  duet. 

9.  Sight  vedcola  Mminalii;   the 

vai  defereni  ii  cut  ihort. 
10.  Membrasoni     portion 


11.  Cowper'aglandof tberightdde, 

wiUiitiduct. 

12.  Bulboui  portiiin  of  the  orethim. 

13.  Focn  narieulari*. 
11.  Goipu>  CBTeTTumun. 

15.  Bight  cmi  peoie. 

16.  A  portion  of  the  leptnin  pei' 

tisiforme. 

17.  The  giant  penis. 

18.  CoRma  glandii. 

19.  Ueatui  urinarius. 

20.  Corpui  ipongiosiim. 

21.  Bulb  of  the  coipui  fpaDeiom&> 


...in  i>      iKiillnl      tile     ]»r('Sl;i 

lii'toiius  >tiiiiglit  at  the  base  of  the  prosta: 
responding  vas  deferens  to  form  the  common 
afterwards  seen  opening  into  the  urethra. 

The  Bladder  ^ig.  135,  4).— The  periUmei 
has  been  already  dissected  (p.  278). 

The  fMuciUar  coat  consists  of  three  layers 
dinal,  middle  or  circular^  and  internal  (subm 
longitadinaL 

The  external  layer^  sometimes  known  as  tl 
attached  to  the  anterior  true  ligaments  of  the 
of  the  pnbes.  It  is  continued  over  the  bla 
posterior  part  of  the  prostate. 

The  middle  layer  consists  of  circular  fibn 
sphincter  vesiern  around  the  neck  of  the  bladde 
tinned  over  the  prostate.  They  become  more 
their  distribution  over  the  bladder. 

The  internal  layer  is  continuous  with  the 
of  the  urethra,  and  is  joined  by  the  fibres  of 
meet  in  the  middle  line  and  are  also  spread 
(Ellis). 

Sir  Charles  Bell  described  special  muscul 
from  the  ureters  to  the  back  of  ^^^  -  -    ' 
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cnlar  fibres  of  the  bladder  is  reducible  to  e.  seriea  of  liguTe-of-8 
loops,  the  so  called  circular  fibres  depending  upoa  compreaaion  of 
the  two  halves  of  the  figure, — thns  8  becomes  8. 

Beneath  the  muscular  is  the  jUrotu  eoat  of  the  bladder,  com* 
posed  of  loose  connective  tissue. 

[Tlie  bladder  is  to  be  opened  along  its  upper  surface  by ;  a 
longitudinal  cut,  which  is  to  be  continued  with  a  stroi^  pair  of 
scissors  through  the  upper  surface  of  the  pTostate  and  me  whole 
length  of  the  urethra,  in  the  latter  portion  being  a  little  to  one 
side  of  the  middle  line.] 

Interior  of  Bladder  and  Urethra  (Figs.  135  and  136).— 
The  mucous  membrane  of  the  bhtddcr,  if  healthy,  will  be  pale  and 

Fig.    136.  —  The 


111  prostatic  urethrB, 
part  of  the  bladder,  laid 
trom  above  (from  Wilton] . 

1.  Fsrt  of  the*  urinarr  bladder:  its 

internal  aurface. 
2-  Trigonum  vesical. 

3.  Opeiiinn  of  tlie  ureters. 

4.  DVaUyeneff. 

5.  Veru  moutanum. 

6.  OpeniuE  of  the  ainug  poculaiu. 
T|  7-  Apertures  of   tho  ejaculatoi^ 

8,  8.  OpcningB  of  the  proatatic  ducti 

in  the  prostati:^  ainua. 
9, 9.  Lateral  lobea  of  the  prostate 

a.  MemWanoDi  portion  of  the  ure- 
thra. 

i,  i.  Covper'a  gland*. 

e,  t.  Apertares  of  the  excretory 
duct*  of  Cowper's  glands. 

d.  Commencement  of  the  bulbous 
portion  of  the  nrethia. 

t,  e.  Upper  nuface  of  the  bulb  of 
the  corpus  ipongioaum. 

/,/.  Crura  penis. 

g,  g.  Corpua  cavemomm. 

h.  Spongy  portion  of  the  oretlm. 

more  or  less  in  folds  tbroi^hoat,  except  near  the  urethra,  where 
is  the  triangular  space  called  the  triijone  vaUak  or  iriymum 
veriea.     This  space  correaponib  to  that  between  the  vwioa^ 


sac  UALE  PELTIO  TISOEK&. 

Beminales  eitemally,  and  the  aide*  of  the  triangle  nre  about  an 
inch  and  a  half  long,  being  bounded  by  ibe  orifices  of  tbe 
uretvra,  which  will  be  reco^iieod  at  little  alita  in  the  luuuoua 
nicmbrane. "  If  a  probe  be  introduced  into  one  of  the  ureters, 
it  will  be  seen  to  pass  very  obljqudy  throagh  the  codts  of  the 
blaildcr,  with  whith  it  is  finuly  united.  The  epiUiiJiuui  is  t«s- 
selated. 

T!ie  Uvula  redcas  is  a  fonall  elevation  of  the  mucoua  membrane 
at  the  orifice  of  the  iirelhra,  which  is  not  ofben  seen. 

The  Urethra  (Fig.  135)  nveiagea  eight  inchea  in  length,  and  ia 
dividcil  into  the  ptoatatic,  membranoua,  bulbona,  and  sjKjngy 

The  Proetalii:  portion  (Fig.  136)  lies  in  the  prostate  and  is 
about  an  inch  nad  a  quarter  long.  On  each  side  of  it  will  be 
seen  the  cut  Eubntance  of  the  prostate,  wliich  conaiata  ptU'tly  of 
[^■landnlar  and  p.irtly  of  muscular  tissue.  At  the  bottom  of  the 
]iro8tatic  portion  of  the  urethra  is  a  ridge  colled  the  vtra  Tium- 
lanwnt  or  caput  gallinayinis  (5),  dividing  the  canal  into  two 
hollowa  called  the  prottatk  nnu4tt  (S),  into  which  the  prostatic 
ducta  open.  On  tlie  vera  montanura  and  near  its  poatcrior  part 
■will  be  found  tlie  niim  jiomlarU  (6),  a  little  blind  pouch  directed 
backwards,  just  within  which  are  placed  the  oriflcua  of  the  com- 
mon ejaculatory  ducts.* 

The  MenAranoui  jiortioti  (a)  ia  the  ahorteat  and  narrnwcat 
division  of  the  urethra,  and  being  placed  between  the  two  layers 
of  the  triangular  L'gamcnt  which  meet  below,  its  upper  wall  is 
somewhat  longer  than  its  floor,  the  former  measuring  about 
I  inch,  and  the  latter  i  inch  (Thompson).  The  wall  of  this  por- 
tion ia  thin  and  membranous,  but  it  will  be  seen  to  be  enclosed 
by  circular  involuntary  fibres  continuoua  with  the  circular  fibres 
of  the  bladder  and  prostate.  The  mucous  niemlirane  is  smooth, 
and  presents  no  orifices ;  it  ia  frequently  ataincd  of  a  red  colour. 

The  Bulbou*  portion  (d)  is  the  part  corresponding  to  the  buib 
externally,  and  is  about  an  inch  long,  but  there  ia  no  line  of  de- 
marcation between  it  and  the  spongy  portion.     The  canal  ia 

■  The  poBition  of  (he  »[nue  pocukriB  is  given  differently  by  various 
autbon  ;  piue  Qutiin,  Gni;  nnd  Wilson  plate  it  oD  the  anterior  and  Cruvcil- 
heir  and  Ellis  on  the  poMerior  pnrtof  tho  vera  montanuni.  ThediscMpnmy 
ariiei  from  alight  vuuttiona  in  the  shape  and  exteat  of  the  ridge. 
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dilated  at  this  spot,  and  in  the  floor  of  it  are  the  two  minute 
orifices  of  the  ducts  of  Cowper^s  glands,  which  run  obliquely 
through  the  wall  of  the  urethra  for  some  distance.  The  cut 
edge  of  the  bulb  will  be  seen  to  be  continuous  with  the  corpus 
spongiosum,  which  surrounds  the  spongy  or  anterior  portion  of 
the  urethra,  and  expands  again  to  form  the  glans  penis. 

The  Spongy  portion  is  the  longest  part  of  the  canal,  and 
averages  five  inches  in  length.  Its  calibre  is  somewhat  smaller 
than  that  of  the  bulbous  portion,  but  it  expands  in  the  glans 
penis  to  form  the /o«sa  luivicularis,  again  becoming  contracted  at 
the  mtatus  or  orifice,  at  which  point  the  urethra  is  as  small  as  in 
the  membranous  portion,  and  occasionally  smaller.  Along  the 
floor  of  the  spongy  portion  are  numerous  mucous  follicles  or 
Uicunmy  the  orifices  of  which  are  directed  towards  the  meatus ;  a 
few  similar  follicles  are  situated  on  the  upper  surface  of  the 
urethra,  one  of  which  opposite  the  fossa  navicularis  is  the  h/cuna 
magna.  This  can  seldom  be  made  out  when  the  urethra  is  opened 
from  above  as  here  directed. 

The  mucous  membrane  is  smooth  and  pale  in  health,  but  the 
student  should  notice  carefully  any  traces  of  stricture,  which  will 
probably  be  found,  if  present,  in  the  bulbous  portion.  The 
epitheliimi  of  the  posterior  part  of  the  urethra  is  colimmar,  but 
it  becomes  tesselated  near  the  glans  penis. 

Beneath  the  mucous  membrane  of  the  urethra  there  is  a  layer 
of  longitudinal  involuntary  muscular  fibre  continuous  with  the 
submucous  layer  of  the  bladder  (Ellis),  and  intermixed  with 
fibrous  tissue.  According  to  Hancock,  circular  muscular  fibres 
also  invest  the  whole  length  of  the  urethra  at  the  same  level. 

The  Corpora  CavemoBa  PexiiB  (Fig.  135, 14)  are  now  seen 
to  be  two  vascular  bodies  enclosed  in  fibrous  capsules,  which 
unite  to  form  a  median  septum  between  them,  known  as  the  <ep- 
tum  pectiniforme  (16)  from  the  comb-like  appearance  produced  by 
apertures  in  it.  The  elastic  capsule  consists  of  two  layers  of 
fibres,  longitudinal  and  circular,  from  which  trabecuks  or  pro- 
cesses are  distributed  through  the  vascular  tissue  of  the  oigan. 
The  attachment  of  the  corpora  cavernosa  or  crura  penis  has  been 
seen  in  the  dissection  of  the  perinseum. 

The  TeBticle  (Fig.  137)  has  already  been  seen  in  its  position 
in  the  scrotum,  and  its  structure  should  now  be  investi^t»l  ^& 


1.  CmyitJ  of  ths  timka  nginalii. 

2.  TuQua  albugiDBB. 
~ '"  "i   giring   off 
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part,  the  epididymis,  from  the  lower  end  of  which  the  vaa  deferens 
or  duct  arises. 

The  testicle  has  three  tunics  or  coverings.  The  tunica  vagin- 
alis (i)  is  a  serous  covering  derived  originally  from  the  peritoneum, 
and  described  as  consisting  of  two  portions,  the  tunica  vaginalis 
propriay  which  covers  the  oigan,  and  the  tunica  vaginalis  reflexa 
or  reflected  portion.  The  tunica  albuginea  (2)  is  a  fibrous  covering 
enclosing  the  body  of  the  testis,  and  sending  into  its  centre  a 
vertical  process  called  the  mediastinum  (3)  or  corpus  High- 
morianom.  From  this  secondary  processes  or  septa  are  derived, 
which  separate  the  Ichules  of  the  testicle.  The  tunica  albuginea 
is  inseparably  connected  with  the  tunica  vaginalis,  thus  forming 
a  fibro-serous  membrane.  The  tunica  vasculosa  (4)  is  beneath  the 
tunica  albuginea,  and  contains  the  ramifications  of  the  blood- 
vessels, which  cannot  be  seen  except  when  finely  injected. 

The  Epididymis  (Fig.  138)  is  divided  into  three  parts.  The 
upper  extremity  is  the  head  or  globus  major  (7),  which  is  divisible 
into  coni  vasculosi ;  the  central  portion  is  the  body  (8),  and  the 
lower  extremity  the  tail  or  glohis  minor  (9),  which  is  larger  than 
the  body,  but  not  so  large  as  the  head.  From  this  the  v<m 
deferens  (10)  or  duct  of  the  testicle  arises,  and  close  to  its  point  of 
origin  may  be  found  a  single  tube  extending  along  the  cord  and 
called  the  vas  aberrans  (11). 

On  making  a  section  of  the  uninjected  testis,  little  more  can  be 
seen  than  a  moss  of  drab  colour,  which  may  be  drawn  out  in 
threads,  these  being  the  minute  seminal  tubes.  In  an  injected 
preparation  the  tubes  may  be  traced  as  follows  (Fig.  138)  : — 

Each  lobule  is  composed  of  convoluted  tidmli  seminiferi  (3), 
which  anastomose  with  one  another,  and  these  as  they  emerge 
from  the  lobules  become  straight,  and  are  called  vasa  recta  (4), 
about  twenty  in  number.  Entering  the  mediastinum,  they  anas- 
tomose to  form  the  rete  testis  (5),  which  terminates  in  the  vasa 
efferentia  (6)  ;  and  these,  from  twelve  to  fifteen  in  number,  pierce 
the  tunica  albuginea  to  form  the  coni  vasculosi  (7)  of  the  globus 
major  of  the  epididymis.  The  ducts  are  now  all  collected  into 
one,  which  by  its  convolutions  forms  the  body  and  globus  minor 
of  the  epididymis  and  ends  in  the  vas  deferents. 

Attached  to  the  top  of  the  testis  immediately  in  front  of  the 
epididymis  may  generally  be  found  a  little  vesicle  called  tK^ 


ixiWv  It  lias  liccii  txaiuiiK'<l  is  to  l>c  tli.-sectLMl  froi 

The  Rectum  (Fig.  131,  19)  corresponds  in 
that  of  the  male,  but  is  sometimes  much  distend) 
lion  of  the  lectnm  will  be  found  at  page  291. 

[The  preparation  beins  reversed,  the  bladdei 
next  to  be  dissected  and  examined.  The  per 
dissected  up  from  the  bladder  and  left  attached  t 

The  Bladder  (Fig.  131,  4)  is  more  capacious  1 
and  is  directly  continuous  with  the  urethra,  with 
tion  of  a  prostate,  the  relation  to  the  vesiculsd  sei 
deferentia  being  of  course  wanting.     The  bl 
attached  to  the  neck  of  the  uterus  and  front  wa 
On  each  side  of  the  upper  part  of  the  vagina 
upwards  to  gain  the  sides  of  the  bladder,  runnin 
short  distance  in  the  vesico-vaginal  septum,  th 
liquely  through  its  coats  to  open  hj  two  orifice 
half  apart,  about  where  they  would  open  in  th 
The  structure  of  the  bladder  in  the  female  corref 
that  of  the  male,  which  is  given  at  page  294. 
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vagina  and  uteros  exposed.  The  bioad  ligament  of  the  uterus 
should  be  pinned  out  for  the  examination  of  the  Fallopian  tube 
and  round  ligament,  and  the  preparation  must  afterwards  be 
reversed  for  the  dissection  of  the  ovary,  which  is  placed  pos- 
teriorly.] 

The  Vagina  (Fig.  139,  5)  has  been  seen  in  its  position  in  the 
pelvis  (p.  281)  when  the  anterior  wall  was  found  to  be  shorter 
than  the  posterior,  thus  giving  it  a  curved  direction  which  is  lost 
when  the  organs  are  removed  from  the  body.  The  vagina  is  com- 
posed of  longitudinal  muscular  fibres  enclosing  erectile  tissue,  and 
line<l  by  a  mucous  membrane,  which  when  the  tube  is  opened 
will  be  seen  to  form  transverse  ruga.  Two  longitudinal  ridges  at 
the  anterior  and  posterior  surfaces  of  the  vagina  have  been  named 
the  columns  of  the  vagina.  At  the  upper  part  of  the  vagina  the 
cervix  uteri  projects  into  its  cavity,  and  the  vagina  will  be  found 
to  be  attacheil  higher  on  its  posterior  than  its  anterior  surface.  At 
the  lower  end  will  be  found  the  caruncuke  myrtiformes  or  remains 
of  the  hi/men,  and  outside  the  vagina  may  be  found  the  two 
small  glands  of  Bartholin,  the  ducts  of  which  open  within  the 
nymphse. 

The  UteruB  (Fig.  139,  i)  is  more  or  less  pyriform  in  shape,  the 
fundus  or  upper  part  of  the  body  being  broad  and  somewhat 
flattened  from  before  backwards,  and  the  lower  end  or  cervix 
being  cylindricaL  The  cervix  is  perforated  by  the  os  uteri  exter- 
num (os  tincae),  a  transverse  opening  which  divides  it  into  two 
lips,  anterior  and  posterior,  of  which  the  anterior  is  the  thicker. 

[The  anterior  wall  is  to  be  divided  vertically  with  scissors,  and 
the  cut  prolonged  on  each  side  towards  the  Fallopian  tube.] 

Immediately  within  the  os  uteri  on  the  posterior  aspect  of  the 
cervLx  is  seen  a  vertical  ridge  with  oblique  ridges  radiating  from 
it,  producing  the  appearance  known  as  the  arbor  vita:,  A  similar 
appearance  in  the  mucous  membrane  of  the  anterior  surface  of 
the  cervix  has  been  necessarily  destroyed  by  the  incision.  Above 
the  canal  of  the  cervix  is  the  os  internum,  which  opens  into  the 
general  cavity  of  the  uterus. 

The  cavity  of  the  uterus  is  triangular  in  shape,  the  apex  being 
downwards  and  the  extremities  of  the  base  corresponding  with 


the  muscular  fibres  become  much  developed, 
into  three  layers. 

The  nerves  of  the  uterus  are  derived  from 
plexus  of  the  sympathetic,  and  Dr.  Eobert  I 
nimierous  ganglia  on  the  surface  of  the  organ,  t 
the  nerves  enlarge  during  pregnancy. 

The  Fallopian  Tube  (Fig.  139,  9)  is  found  1 


Tig.  189.— IJteniB  with  its  appendages  yiewed  from 

Wilaon). 


1.  Body  of  the  uterus. 

2.  Fundus. 

3.  Cervix. 

4.  Os  uteri. 


10,  10.  Fimbriat 
the  Fallop 
riffht  aide 
tiioe    is    t 


THE   OVARY.  303 

of  the  broad  ligament  on  each  side  of  the  uterus,  into  the  angles 
of  which  the  two  tubes  open.  Each  tube  is  about  four  inches 
long  and  of  very  small  calibre  at  the  uterus,  but  gradually  expands 
to  form  the  fimbriated  extremity,  a  trumpet-shaped  opening  sur- 
rounded by  fringe-like  processes  {fimbria).  One  of  the  fimbiiss 
(fdllopio-ovarian  ligament,  13)  is  attached  to  the  ovary,  and  serves 
to  direct  the  tube  in  grasping  the  ovule  as  it  emerges  &om  that 
organ.  The  tube  is  muscular  in  structure  and  is  lined  by  a 
mucous  membrane  with  ciliated  epithelium. 

The  Bound  Ligament  (Fig.  139,  8)  placed  in  the  anterior 
part  of  the  broad  ligament  has  been  already  traced  (p.  281).  It 
is  composed  of  unstriped  muscular  and  areolar  tissue,  and  is 
covered  by  peritoneum,  which  in  the  child  can  be  traced  for  a 
short  distance  into  the  inguinal  canal,  forming  the  canaX  of  Nwk, 

The  Ovary  (Fig.  139,  11)  is  an  oval  body  situated  in  the. pos- 
terior part  of  the  broad  ligament  on  each  side  of  the  uterus.  In 
the  young  subject  it  is  smooth  and  plump,  but  in  the  old  subject 
it  is  shrivelled  and  scarred.  It  is  attached  to  the  fundus  of  the 
uterus  by  a  slender  cord,  the  ligament  of  the  ovary  (12),  and  has 
one  of  the  fimbrisQ  of  the  Fallopian  tube  attached  to  its  surface 
{13).  It  is  composed  of  a  fibrous  capsule  containing  the  Graafian 
vesicles,  from  which  the  ovules  are  discharged  by  a  process  of 
dehiscence  or  bursting,  producing  a  cicatrix  on  the  surface  of  the 
ovary,  and  within  it  a  shrivelled  clot  called  the  corpus  luteum. 

Between  the  Fallopian  tube  and  the  ovary,  and  contained  in  the 
broad  ligament,  are  the  remains  of  the  Wolffian  body,  a  foetal 
structure  which  becomes  the  epididymis  in  the  male,  and  has 
been  called  the  organ  of  Bosenmiiller  in  the  female.  It  consists 
of  a  number  of  tubes  with  blind  extremities.  Connected  with 
the  lower  surface  of  the  ovary  is  a  venous  erectile  tissue,  to  which 
the  name  of  BtUb  of  the  Ovary  has  been  given  by  Mr.  Beeves 
Traer,  who  first  described  it.*  This  is  supposed  to  maintain  the 
ovary  in  its  position  and  to  prepare  it  for  the  grasp  of  the  Fal- 
lopian tube  during  the  passage  of  the  ovule. 


*  *  Sur  r  Armn^cnicnt  desYeines  de  TOvaire,'  read  before  the  Anatomical 
Society  of  Paris,  1857. 
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LlOAMEKTS  or  THE  PeLVIS. 


[The  remaining  soft  tiasiieB  are  to  be  removed  fmm  the  halves 
of  the  pelvis  and  the  several  h'gameute  dissected  out] 

Articulation  of  the  Vertebral  Oolumn  with  the  Pelvis 
(Pig.  140). — The  iaBt  lumlnir  vertebta  is  cowiected  with  the 
Bacrum  by  the  continuation  of  the  several  ligaments  common  tu 
the  vertebral  column,  and  by  on  intervertebral  aubstance,  which 
is  jiivuliar  in  being  of  greater  thickneas  in  front  than  behind. 
There  'am  also  two  epccinl  ligaments,  the  Itunbo-sncnd  and  ilio- 
lumbar. 

The  lumbosacral  or  aacTO-rfriebral  luiament  (z)  is  short,  thick, 
and  triiingulaT,  being  attached  to  the  transverse  process  'if  the  List 
lumbar  vertebra  above,  and  tlie  upper  border  of  the  Bacnim 

Tlic  ilio-lumbar  lu)ia)i*nt  (3)  is  triangulai,  and  psweH  horizon- 
taUy  frdUL  thi!  tip  of  the  tranHvense  process  of  the  last  Inrabar 
Tertcbra,  to  the  crest  of  the  iliuiii  close  above  the  eacro-iliac 
articulation. 

Sacro-iliac  Articulation  (Fig.  140). ^The  ankrwr  lacrn-iliac 
ligament  (4)  consists  of  short  fibres  passing  between  the  anterior 
mirfaces  of  the  two  bones.. 

The  pmleriw  sacro-iliac  ligament  is  composed  of  stronj,^  liganu-n- 
Eif.  HO.  tons    bands,    connecting    the 

rough  port  on  of  the  ilium 
l>ehind  the  auricular  surface  of 
art  culat  on  with  the  posterior 
s  irface  of  the  sacrum  external 
to  the  posterior  foramina. 


1  Loner  part  of  the  anferinr  com 

mon  liKnment  of  Ihc  vtrtebr.i'. 

2  Lumbo  sa  ml  ligiimeut. 

3  II  0  lumb  r  li^mi'iit. 

6   Obi  ir  tor  menibr»nt. 
6   loupurt  B  ligameDt. 

GmiVmntBUgiinitnl. 
8    Cnpsular  hgomcot    of   tlio  lil|> 

0   luo  rcmoral   or   accessory   li^^i 
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The  oblique  sacroiliac  ligament  is  a  supeificial  portion  of  the 
posterior  ligament^  and  reaches  from  the  posterior  superior  spine 
of  the  ilium  to  the  third  lateral  tubercle  on  the  sacrum. 

When  the  ilium  and  sacrum  are  separated  after  the  dissection 
of  the  other  ligaments  of  the  pelvis,  a  distinct  layer  of  cartilage 
will  be  found  between  the  two  bones,  with  occasionally  an  inter- 
vening space,  the  joint  being  an  instance  of  'amphiarthrosis.' 

Sacro-aciatic  Ligaments  (Fig.  51). — ^These  ligaments  have 
been  partially  exposed  in  the  dissection  of  the  gluteal  region. 

The  Greai  sacro-sciatic  ligament  (2)  is  broad  at  its  upper  attach- 
ment, which  is  to  the  posterior  inferior  spine  of  the  ilium  and  to 
the  sides  of  the  sacrum  and  coccyx,  and  narrows  to  its  insertion 
into  the  inner  and  back  part  of  the  tuberosity  of  the  ischium.  A 
portion  of  tMs  ligament,  prolonged  to  the  ramus  of  the  ischium, 
has  been  seen  to  protect  the  pudic  vessels  and  nerve. 

The  Lesser  sacro-sciatic  ligament  (3)  is  attached  to  the  side  of 
the  sacrum  and  coccyx  close  to,  but  in  front  of,  the  great  ligament, 
and  reaches  to  the  spine  of  the  ischium ;  thus  separating  the 
greater  from  the  lesser  sacro-sciatic  foramen. 

Articulation  of  the  Sacrum  and  Coccyx. — The  anterior 
sacro-coccygeaZ  ligament  is  a  thin  fasciculus,  passing  from  the 
anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx. 

The  posterior  sacro-coccygeal  ligament  is  attached  to  the  lower 
opening  of  the  sacral  canal,  and  passes  along  the  whole  length  of 
the  posterior  surface  of  the  coccyx. 

A  small  inter-articular  cartilage  intervenes  between  the  sacrum 
and  coccyx,  and  the  comua  of  the  latter  are  connected  to  the 
former  by  short  ligamentous  bands. 

The  Obturator  Ligament  (Fig.  140,  5)  is  a  fibrous  membrane 
filling  up  the  obturator  hole  except  at  its  upper  part,  where  an 
opening  is  left  for  the  passage  of  the  obturator  vessels  and  nerve. 
It  gives  origin  to  the  fibres  of  the  obturator  extemus  and 
intemus  muscles  by  its  outer  and  inner  surfaces. 

Sympliysia  Pabis. — ^The  anterior  pubic  ligam>ent  passes  in 
front  of  the  two  bones,  the  superficial  fibres  interlacing  obliquely 
and  the  deeper  ones  running  transversely. 

The  posterior  pubic  ligament  can  hardly  be  said  to  ezist^  con- 
sisting  of  merely  a  few  scattered  fibres. 

The  iuperiarpubic  ligammt  connects  the  angles  of  the  pabes. 
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The  nib-pvbic  ligament  ia  a,  etrong  band  paaaing  (rom  one  pabic 
bone  to  the  other,  and  oiching  beneath  the  sjmpbyBta. 

[To  see  the  n»aiigenient  of  the  intcr-articnlai  caitilagea,  a  ( 
vertical  transvene  section  of  the  Bjniphjais  near  its  pofiteiior  part 
Bhould  he  made  with  the  saw.] 

An   inUr^rlicaUtr  JUro-eaHHags  coteib  the  roughly-grooved 
surface  of  each  pubic  bone,  the  two  cartitsgea  being  connected  in 
front  by  strong  elastic  tiEaao,but«epa»tedpoHt«riotly  by  a  Email 
cavity  lined  by  a  aynoviol  membHUie.    Thia  joint  aleo  h  an  i 
example  of  amphiarthroua.  ' 
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PART    I^'. 

DISSECTION  OF  THE  HEAD  AND  NECK. 


[  The  Student  U  nqutsUd  to  read  the  '  Inlrodiution '  brfon  commtncing 
tlie  diiMctiwi,  Jinltii  ht  has  done  so  pTeciousbj.'] 

Before  beginnitig  the  diasection  the  Btmlent  Bhonld  make  him- 
self fully  nenuaJiitLi!  willi  tlie  exttmiil  coiiiiguralii>n  of  Xhc  pnrt, 
and  dkeielation  of  Borface-markiiigB  to  deeper  rtructtues.  Ifhehos 
alreadf  dissected  this  region,  he  diould  moke  the  incisions  necea- 
•ary  for  exposing  the  common  carotid  artery  ond  Ibo  third  fart  of 
the  subclavian  artery,  find  may  also  advantageously  perfomi  the 
operations  of  larj-ngotoniy  nnd  tracheotomy,  and  pmctiKC  cxtmc- 
tion  of  the  teeth  and  the  operation  for  phigfjing  the  posterior 
nares,  which  last  can  be  done  with  a  Hexililc  catheter.  The  surface 
of  the  scalp  presents  nothing  worthy  of  note,  hut  in  a  well-injected 
body  the  temporal  artery  will  be  prominent,  and  arteriotomy  may 
be  performed  upon  it 

The  superficial  appearancoa  on  the  face  have  been  deacribeJ 
more  particularly  under  that  head,  and  reference  may  be  made  to 
that  section  now  if  time  allows. 

In  the  neck,  the  median  line  is  the  boundary  of  the  dissection, 
and  presents  the  following  prominences  and  depressions,  whitli 
should  bo  fully  recognised  witli  the  finger.  First  ia  the  aymphysis 
of  the  lower  jaw,  next  a  depression  corresponding  to  the  mylo- 
hyoid muscle,  followed  by  the  projection  of  the  hyoid  bone,  the 
comua  of  which  can  be  felt  distinctly  on  each  side  in  some  sub- 
jects. The  depression  corresponding  to  the  thyio-hyoid  mem- 
brane and  the  prominent  ponmvi  Adami  of  the  thyroid  cartilagt: 
are  next  felt,  below  which  ore  the  interval  of  the  crico-thyroid 
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membrane  and  the  ring  of  the  cricoid  cartilage.  Below  this  may 
occasionally  be  felt  the  isthmus  of  the  thyroid  gland  or  body,  and 
even  the  trachea  in  a  thin  subject ;  and  on  each  side  there  is 
(particidarly  in  women)  the  slight  projection  of  the  thyroid  gland. 

The  crico-thyroid  membrane  and  the  trachea  should  be  espe- 
cially noticed  as  the  positions  in  which  laryngotomy  and  trache- 
otomy are  performed. 

The  clavicle  and  sternum  bound  the  dissection  below,  and 
across  the  side  of  the  neck  the  prominence  of  the  stemo-mastoid 
marks  the  division  into  anterior  and  posterior  triangles.  In  an 
injected  body  tlie  carotid  artery  may  be  felt  near  the  middle  of 
the  anterior  border  of  the  muscle.  The  external  jugular  vein,  if 
full  of  blood,  will  probably  be  seen  crossing  the  stemo-mastoid 
obliquely,  and  may  be  opened  secundum  artem  by  an  incision 
parallel  to  the  muscle. 

It  will  be  found  to  be  impossible  to  dissect  both  sides  of  the 
head  and  neclc  simultaneously,  and  the  students  should  therefore 
arrange  to  work  together,  and  to  take  turns  at  dissecting  and 
reading. 

The  dissection  of  both  sides  of  the  scalp  should  be  completed 
on  the  first  day,  in  order  that  the  brain  may  be  removed  on  the 
second  morning. 

The  Scalp. 

[The  head  being  shaved  and  raised  on  a  block,  one  incision  is 
to  De  carried  from  the  root  of  the  nose  to  the  occiput,  and  another 
at  right  angles  to  it  from  the  front  of  the  ear  across  the  head  to 
the  corresponding  point  on  the  opposite  side,  and  the  flaps  thus 
marked  out  are  to  be  dissected  by  beginning  at  the  top  of  the 
head.  Qreat  care  must  be  taken  to  remove  only  the  skin  and 
not  the  subcutaneous  tissues,  which  are  very  thin ;  the  best  guides 
are  the  roots  of  the  hair,  which  should  be  exposed  on  the  under 
surface  of  the  flags.  The  flaps  having  been  turned  down  to  the 
level  of  the  brow  m  front,  ana  the  occipital  protuberance  behind, 
the  dissector  may,  if  he  choose,  attempt  to  denne  the  small  muscles 
of  the  external  ear,  which  are  seldom  well  developed.] 

The  Muscles  of  the  Pinna  (Fig.  141)  are  the  Attolkm  aurem 
is)  (superior),  the ^Wra^«rw  aurem  (i)  (anterior), and  iheBetrahen$ 
aurem  (9)  (posterior).  The  names  sufficiently  indicate  their  posi- 
tions, and  they  are  all  inserted  into  the  pinna,  the  anterior  ariiinq 


from  the  ukttiTior  part  of  the  aponeurosis  of  the  occiiiito-fronlalia, 
and  being  innerted  into  the  telix ;  the  superior  also  /rom  the 
middle  part  of  the  saioe  aponeuTOBiB,  and  iiittrted  into  the  bouk   j 
of  tlio  pinna  ;  and  the  posterior  from,  the  mastoid  proceaa  to  the    | 
back  of  the  concha. 

(The  muacular  fibres  of  the  occipito-frontalis  are  to  he  cleaned 
both  on  the  forehe^id  and  on  the  occiput,  care  beinf;  taken  not  lo 
damnge  the  intervening  nponenroBia,  or  thii  nervea  which  pierce 
the  muscle  at  aeveral  potnte.] 

The  Oocipito-frontalia  {Fig.  141.)— The  anlerior  Utty  (a)  hn»  ■ 
no  bony  attachment,  but  tftkeH  its  origm  from  tlie  fllires  of  the 
orbicularis  palpebnmun  and  the  pjiamidalia  nasi,  and  ia  also 
(onnected  with  the  coirugatoi'  sapereilii  on  the  face.  The  poatator 
belly  arices  from  the  superior  curved  line  of  the  occipital  hone  and 
very  slightly  from  the  mastoid  process  of  the  temporal  bone. 
Both  hdlies  are  iiiserl'-d  into  the  brond  lemlinous  aponeurosis 
which  extends  over  the  top  of  the  skull.  The  apoaenroseB  of  the 
two  Bides  are  continuous  over  the  t«p  of  the  head,  and  are  freely 
moveable  upon  loose  areolar  tissue  which  intervenes  between 
them  and  the  periosteiun  of  the  skull. 

Cutaneous  Vessels  and  Nerves  (Fi<!.  141). — In  front  of  the 
ear  will  bo  found  branches  of  tlie  three  divisions  of  the  5th  neni; 
and  branches  of  the  7th  nerve,  together  with  branches  of  the 
ophthalmic  and  temporal  arteries.  Behind  the  ear  are,  a  branch 
of  the  7th  cranial  nerve  (posterior  auricular),  two  branches  of  the 
cervical  picius  (groat  auricular  and  small  occipital),  and  a  brancli 
of  the  second  cervical  nerve  (great  occipital),  together  with  the 
posterior  auricular  and  occipital  arteries. 

The  Supra-orbital  nerve  (8)  [first  div.  of  5th]  will  bo  mast 
readily  found  by  feeling  for  the  supra-orbital  notch,  and  then 
cutting  through  the  octipito-frontalis  at  that  spot.  It  turns  round 
the  margin  of  the  orbit  at  this  point,  and  divides  into  two  branches 
(inner  and  outer],  which  soon  pierce  the  occipito-fiontaljs  and 
supply  the  akin. 

The  Supra-troehUar  nerve  (6)  [first  div.  of  6th]  is  a  small  nerve 
which  leaves  the  orbit  at  its  inner  angle,  and  then  supplies  the 
forehead  by  piercing  the  occipito- frontalis. 

The  SupTo-orbitai  artery  [ophthalmic]  accompanies  the  supra- 
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orbital  netre,  and  also  gives  Euperlicml  branches  to  the  Bm&ce  of 
tike  occipito-frontolia  muscle. 


Fig.  141.— Nerre*  of  the  laeo  Mid  M«lp  (leoat  Hinchfeld  and  LcrailU). 


I.  Auriculo-temporal  nerrc. 
1.  Temporal    bnncbe*   of   bdftl 
— e  [7th). 


11.  Small  oocipilal  neire. 

12.  HkIbt  biandiea  of  fiuil  nam. 

13.  FMterior  auricDlur  nerrs  {7th). 
U.  Malar  branch  of  temporD-malir 

(5th)      ' 


IB,  Great  occipital  Derre. 
IS.  Infra-oibiUl  branohM  of  facial 
nerTB  (7th). 

17,  Facial  norTsCTth). 

18.  Nasal  nerre  ffith). 

19.  Cerrico-facial  diyimcn  of  Ttlk. 

20,  In&a-aibitAlneiTe(fitli). 
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^e  Frontal  artery  [ophthalmic]  u  of  email  size  and  nccompaniea 
the  Bupra-lrochlear  nerve. 

The  Supra-orbital  and  Frontal  mim  luiite  to  (ona  the  angular 
veiii,  which  is  tho  cowmenceynent  of  the  facial  vein. 

The  Temporal  hranrh  of  the  Orbital  nrrvf  ([ol  [second  div,  of 
Sth^  will  he  found  with  ilif&cnlty,  as  it  is  of  sninU  siie.  It  pierces 
the  temporal  fascia  immediately  above  the  zygoma,  nnd  ia  dis- 
taibuted  to  the  neighbouring  skin. 

The  Aurieulo-lemporal  jkttt  (3)  [third  div.  of  5th]  lies  imme- 
dialely  in  front  of  the  ear  and  close  to  the  temporal  aricry. 
Emci^'ing  from  the  parotid  gland  it  posses  up  the  aide  of  the 
heaJ  witli  the  temporal  art^^ty,  and,  after  giving  a  htaach  to  the 
pinna,  ie  distributed  to  the  skiu  of  tlic  scalp. 

Temporal  braiuAa  of  tA<  Facial  yurve  (4)  [7tli]  -wil!  be  found 
luniking  obliquely  over  the  zygoma  to  the  temple,  where  they 
join  with  the  several  lirancheH  of  the  Btli,  already  desorihed,  and 
Bupjrly  the  oi'biculaii.''  iialpohrariio],  the  anterior  belly  of  the 
occipito-frontalia,  and  the  attraheui  aurem  muscles. 

The  Temporal  artery  [external  carotid]  is  found  in  front  of 
the  ear,  and  after  giring  aniall  anterior  aurii^nlar  brtinches  lo  the 
pinna  and  Ihe  middle  temporal  ortery  (which  pierces  the  deep 
fascia  above  tlie  zygoma),  it  divides  into  anterior  and  posterior 
branches.  The  anterior  lies  upon  the  lemi>oral  fascia  and  is  sub- 
cutaneous ;  it  reaches  as  far  forward  as  the  forehead  to  annstuniose 
with  the  supra-orbital  artery.  The  ymferwr  turns  back  abovo  the 
ear  and  anastomoses  with  the  occipital  artery. 

The  Temporal  rein  is  Ibrmcd  by  biunches  correspond! nj^  to 
those  of  the  artery,  and  disappears  in  the  parotid  ghmd  to  join 
the  internal  maiillary  vein,  and  form  the  external  juf,ii]ar  vein. 

BxagBry. — It  is  on  the  antfrior  branch  of  the  temporal  artery 
that  the  operation  of  arteriotoiny  is  performed  when  it  ii    '    '-  ' 


21.  Bnnches  to  digaitrio  and  stylo- 

hyoid C7th). 

30.  Supm-mniillarr    hmnclica      of 
fMi.-ilneiTi-(7th). 

23.  Great  auriculur  nerve. 

31.  Supcriicis!  cerdcul  nerve. 

24.  Bucco]  branches  of  facial  ncrrc. 

3-2.  Mental  nerve  (SthJ. 

as.  Trapezius. 

33.  I'latvsmn. 

26.  Succinalor  nerve  (5th). 

31.  iDfra-maxillarr     branclies     of 

27.  Snleniuj  capitis. 

fecial  nerve  (7th)- 
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to  abstract  blood  &om  the  head.  In  the  operation  it  is  necessary 
to  make  only  a  puncture  in  the  artery  and,  when  sufficient  blood 
has  flowed,  to  divide  the  vessel,  in  order  that  the  ends  may  be 
able  to  retract  and  prevent  the  formation  of  a  Mse  aneurism* 

The  Posterior  Auricular  nerve  (13)  [7th]  will  be  found  imme- 
diately behind  the  ear  and  running  over  the  mastoid  process  with 
an  accompanying  artery.  It  is  distributed  to  the  posterior  belly 
of  the  occipito-frontalis  and  to  the  attollens  and  retrahens  aurem 
muscles. 

The  Posterior  Auricular  artery  [external  carotid]  accompanies 
the  nerve  in  this  part  of  its  course,  and  is  distributed  to  the 
pinna  and  to  the  skin  behind  it.  Its  vein  opens  into  the  external 
jugular. 

The  Great  Auricular  nerve  (23)  [superficial  cervical  plexus] 
ascends  to  the  pinna,  to  which  it  gives  numerous  branches,  prin- 
cipally on  its  posterior  surface,  forming  a  junction  with  the 
posterior  auricular  nerve. 

The  SmaU  Occipital  nerve  (11)  [superficial  cervical  plexus]  will 
be  found  about  an  inch  behind  the  mastoid  process  and  just  at  the 
posterior  margin  of  the  stemo-mastoid.  It  is  a  small  nerve,  and 
passes  directly  upwards  to  the  scalp,  which  it  supplies — ^giving 
also  a  branch  to  the  pinna. 

The  GrecU  Occipital  nerve  (15)  [2nd  cervical  nerve]  is  a  large 
nerve,  and  will  be  found  piercing  the  trapezius  muscle  close  to 
the  occipital  protuberance.  Its  branches  lie  over  the  posterior 
part  of  the  occipito-frontalis  and  are  distributed  to  the  scalp,  com- 
municating with  the  small  occipital  nerve  and  with  the  fellow 
nerve  of  the  opposite  side. 

The  Occipital  Artery  [external  carotid]  lies  close  to  the  great 
occipital  nerve,  but  its  relation  to  it  is  inconstant.  It  ramifies  on 
the  back  of  the  scalp,  anastomosing  with  the  artery  of  the  opposite 
side  and  with  the  posterior  auricular  and  temporal  arteries  of  the 
same  side. 

The  Temporal  Fascia  will  be  fully  exposed  by  removing  the 
temporal  artery  and  the  branches  of  nerves  over  it.  It  is  attached 
above  to  the  temporal  ridge  on  the  frontal,  parietal,  and  temporal 
bones,  and  below  to  the  zygoma,  where  it  is  split  so  as  to  be 
attached  to  both  its  borders ;  between  the  layers  are  the  small 
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orbilal  branch  of  the  temporal  artery  and  the  temporal  branch  of 
the  orbital  nerre  of  the  Bii[>erior  maxillary.  It  ia  pierced  by  the 
middle  temporal  artery  nnd  the  temporal  branch  of  the  orbital 
nene  (p.  p,  319),  and  gives  ori^dn  to  fibres  of  the  temporal  muaclB 
by  its  deep  surface. 

The  Temporal  Uuscle  ndll  ha  exposed  in  part  by  ramoriiig 
the  fascia  covering  iL  It  arieet  from  the  temporal  fossa  and  from 
the  nnder  aurfaco  of  the  temporal  fascia,  and  its  fibres  ace  seen  to 
converge  to  a  tendon,  which  will  be  found  to  be  irtserUd  into  the 
coronoid  process  of  the  lower  jaw  iu  a  subse^aeat  direction. 

Removal  op  the  Boaik. 

[Both  sides  of  the  scalp  haviiM  been  dissected,  the  knife  eUonld 
be  drawn  round  the  skull,  marsing  ont  a  line  an  inch  above  the 
orbit  in  fmnt,  and  half  an  inch  above  the  occipital  protuberance 
behind,  and  posainR  thronj^h  the  temporal  muscle  betweea  those 
points.  The  outer  plate  of  the  skidl  b  to  be  carefully  sown 
through,  particularly  at  the  anterior  and  posterior  eitreniities  of 
the  temporal  ridgo,  and  at  the  ocidpnL  With  the  chisvl  the  re- 
maining tbiclcness  of  the  skull  con  then  be  readily  divided  with- 
out injuring  the  brain,  and  the  calvaria  removed,] 

■Upon  Removing  the  Skull-cap  the  rou^'h  outer  surface  of 
the  dura  nialcr  will  be  seen,  and  it  should  be  noliced  tliiit  it 
formed  Ihe  internal  periosteum  of  the  oidvaria,  which  will  lie 
found  to  be  bare,  Tlie  inner  surface  of  the  skull-cap  presents  a 
longitudinal  groove  in  the  median  line,  which  corresponds  to  tlie 
BUperior  longitudinal  sinus,  and  on  each  side  may  frequently  bo 
seen  depressions  of  varbble  aizc  corresponding  to  Uie  Pacchionian 
glands.  The  groove  for  the  middle  meningeal  artery  will  be  seen 
on  the  inner  surface  of  the  parietal  bone.  The  dura  mater  is 
cream  coloured,  but  often  has  a  bliush  appearance,  resulting  from 
its  translucency,  which  allows  the  veins  of  the  surface  of  the  brain 
to  be  pai'tially  eeen.  On  each  side  of  the  middle  line  will  be  seen 
the  glandiiUE  Paechionii,  which  are  fibrous  growtks  from  the  pia 
mater,  and  frequently  project  through  the  dura  mater  aud  indent 
the  skull.  Ramifying  npon  the  dura  mater  will  be  found  the 
large  middle  meningeal  artery  [internal  masillary],  and  in  a  wull- 
injected  body  the  anterior  meningeal  [ethmoidal]  may  eometimes 
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The  Superior  Longitudinal  Sinus  (Fig.  142,  i)  should  be 
opened  at  once.  It  runs  along  the  middle  line  of  the  head, 
and  will  be  seen  to  be  triangular  in  shape,  being  formed  by  a 
splitting  of  the  dura  mater  and  lined  with  a  serous  coat.  It 
commences  in  a  small  vein  which  enters  the  skull  from  the  nose 
through  the  foramen  caecum,  and  it  ends  in  the  torcular  HerophOi, 
running  along  the  whole  length  of  the  upper  border  of  the  falx 
cerebri.  Within  the  sinus  may  be  seen  some  small  tendinous 
cords — chordw  JVillisii,  and  also  the  orifices  of  the  veins  opening 
into  it,  which  all  pass  from  behind  forwards,  t.e.,  contrary  to  the 
current  of  blood  in  the  sinus  itself. 

[The  dura  mater  is  to  be  divided  longitudinally  on  each  side  of 
the  sinus  and  turned  down.  By  this  the  cavity  of  the  arachnoid 
will  be  opened,  and  one  layer  of  that  serous  membrane  will  be 
seen  to  line  the  dura  mater,  whilst  the  other  is  reflected  upon  the 

Eia  mater  covering  the  brain.  By  slightly  separating  the  two 
emispheres  of  the  brain  with  the  handle  of  the  knife,  the  falx 
cerebri  will  be  seen,  and  must  be  detached  from  the  crista  galli  of 
the  ethmoid  bone.] 

Removal  of  the  Brain. — ^The  head  being  tilted  a  little  back- 
wards, the  anterior  lobes  of  the  cerebrum  are  to  be  raised,  when 
the  Olfactory  nerves  and  bulbs  (Ist  pair)  will  probably  be  de- 
tached from  the  cribriform  plate  of  the  ethmoid  bone  with  them, 
or  if  not,  they  can  be  readily  displaced  with  the  handle  of  the 
knife.  The  Optic  nerves  (2nd  pair)  of  large  size,  will  be  seen 
close  to  the  anterior  clinoid  processes,  and  should  be  divided, 
when  the  Internal  Carotid  Arteries  will  be  brought  into  view,  and 
must  also  be  cut,  together  with  the  infwndihilwm  attached  to  the 
'jfituitary  body  in  the  middle  line.  The  3rd  pair  (motores 
oculorum)  will  be  seen  piercing  the  dura  mater  behind  and  a 
little  external  to  the  carotid  arteries,  and  after  dividing  these, 
the  tentorium  cerebeUi  will  be  brought  into  view  with  the  4th 
nerve  (patheticus  vel  trochlearis)  just  at  its  edge.  The  tentorium 
is  to  be  divided  on  each  side  by  carrying  the  knife  parallel  to  the 
margin  of  the  petrous  bone,  and  the  4th  pair  will  be  cut  at  the 
same  time.  The  tentorium  having  been  turned  aside,  the  re- 
maining cranial  nerves  will  be  exposed,  and  must  be  divided,  in 
their  numerical  order.    The  5th  pair  (trifacial)  will  be  found  to 
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be  compoaed  of  two  part?,  tlie  larger  miperior  one  being  aensoty, 
and  thu  dapper  one,  wliicb  is  antericir  at  ita  origrn,  motor  in 
function.  The  6th  pair  (ahdnceateB)  will  be  founil  nearer  the 
merlian  Hue.  The  7tli  cocsisU  of  two  diBtinct  nerves  with  a 
nuidl  intcnaodiate  portion.  The  anterior  is  the  facial  nen'e,  nnd 
tht  posterior  the  audiioryj  the  intervening  portion  being  cnlled 


1.  Bupenor  lonptudlnal  b; 

2.  ¥o\\  cerebri. 

3.  Sth  OQTTe. 

4.  Infenor  loDgitudinal  n: 


!  ikuil  (side  view)  (froin  Hirjclifi'ld  and  LcvclUi'). 
sinus,  14.  Falx  ccrebollL 

16.  6ib  none. 

16.  Sih  Dene. 


8.  Trnlorium  ctrebelli. 
fl,  2nd  nerve. 

10.  Straight  sinus. 

11.  Crittagulli  of  ethmoid. 

12.  Tortular  Herophili. 

13.  Utnervp. 


23.  Anterior  root   of   2nd  cenioal 
21.  LigtuDcntum  denticulatmn. 
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the  pars  intermedia.  The  entire  nerve  is  seen  to  disappear 
through  the  meatus  auditorius  intemus  with  an  accompanying 
auditory  artery.  The  8th  pair  consists  of  three  distinct  nerves. 
The  most  anterior  fihres  form  the  small  Glosso-pharyngeal  nerve, 
which  pierces  the  dura  mater  separately ;  the  next  and  largest 
portion  is  the  Pneumo-gastric  or  Vagus ;  and  the  part  coming 
out  of  the  foramen  magnum  is  the  Spinal-accessory.  The  whole 
nerve  disappears  through  the  foramen  lacerum  posteriris  or  jugular 
hole.  The  9th  (hypoglossal)  nerve  consists  of  two  bimdles 
placed  near  the  median  line,  which  pierce  the  dura  mater  at 
separate  points  to  pass  through  the  anterior  condyloid  foram,en. 
The  Veins  of  Galen,  which  pass  from  the  brain  to  the  anterior 
border  of  the  tentorium,  should  be  divided  so  that  the  fold  of 
dura  mater  may  be  quite  free. 

The  knife  is  now  to  be  pushed  through  the  foramen  magnum 
so  as  to  divide  all  the  parts  passing  into  the  skull,  viz.,  the  spinal 
cord  ,  and  its  membranes,  the  two  vertebral  arteries,  the  small 
spintd  vessels,  and  the  two  spinal  accessory  nerves ;  and  it  should 
be  noticed  that  the  cord  can  be  cut  considerably  lower  than  the 
point  at  which  the  vertebral  arteries  enter  the  spinal  canal.  The 
brain  can  now  be  lifted  out  of  the  skull,  by  slipping  the  fingers 
beneath  the  cerebellum  and  allowing  the  head  to  fall  back. 

• 
[Before  placing  the  brain  in  methylated  spirit,  the  diseectors 
should  pick  off  the  arachnoid  and  the  pia  mater  from  the  base, 
and  carefully  lay  out  the  nerves  in  the  proper  position,  taking 
care  not  to  interfere  with  the  arteries.  The  brain  should  be 
placed  in  a  pan  with  the  base  upwards,  and  with  a  piece  of  calico 
oandage  beneath  it,  so  that  it  may  be  easily  lifted  out] 

Thb  Dura.  Matbb  and  Sinuses  of  thb  Skull. 

The  Dura  Kater  is  firmly  attached  to  the  base  of  the  aknll, 
and  sends  processes  through  tlie  several  foramina  to  form  sheaths 
for  the  nerves.  It  is  continuous  with  the  dura  mater  of  the  spinal 
cord  through  the  foramen  magnum,  but  is  closely  attached  to  its 
margin. 

The  Falz  Major  (Fig.  142,  2)  or  falx  cerebri  is  a  vertical 
process  of  dura  mater  placed  between  the  two  hemispheres  of  the 
cerebrum.  It  is  attached  in  front  to  the  cnsti  galli  of  the  ethmoid 
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bnnc,  and  behind,  where  it  is  mnch  deeper,  it  is  attached  to  t]i« 
internal  occipital  iirotHberance  and  to  the  tentorium  cerebelli 

The  Tentoriiun  Cerebelli  (Fig.  142.  8)  is  Uie  horizontal 
ptocesa  ot  ilura  mater  placed  between  the  cerebnim  and  cere- 
bellnm,  and  when  perfect  it  leaves  only  an  oval  (ipening  of 
small  fiize,  through  which  the  crura  cerebri  pass.  In  front  it 
is  attached  to  the  anterior  and  posterior  ciinoid  processes  of  the 
sphenoid  bone  and  the  aoperior  bonier  of  the  petrous  bone,  nnd 
behind  it  is  attached  to  the  upper  mnrgin  of  the  lateral  ainna 
where  it  gtoovea  the  occipital,  parietal,  and  temporal  bonca. 

The  FeJx  Minor  (Fig.  143,  14)  or  falx  eenbdli  is  below  the 
tentorium  in  the  median  line,  and  reaches  to  the  foramen  mag- 
num, being  attached  to  the  median  ridge  of  the  occipital  bone. 
It  gonerally  divides  below,  sending  a  slip  to  each  side  of  the 
foramen  magnum. 

The  Sinuaee  are  the  venous  canals  of  the  ekidl  into  which  the 
vflins  of  the  brain,  orbit,  and  diploi!  empty  themaelvep,  and  differ 
from  the  ordinaiy  veins,  in  being  (1)  enclosed  in  sheaths  of  dura 
mater,  to  which  they  are  tirmlj  attached,  so  as  to  remain  patent 
when  divided  ;  (2)  in  having  no  valves  ;  and  (3)  that  the  veins  ojjen 
into  Ihcm  in  0  direction  contrary  to  that  of  the  blood  within  them. 
The  Superior  Ijongitudinal  Sinus  (Fig.  142,  i)  nms  along 
the  upper  border  of  the  falx  major  (v.  p.  315),  and  along  its  lower 
border  is  a  much  smaller  canal,  the  Inferior  Iion^itudinal 
Sinue  {4).  This  begins  about  the  middle  of  the  fals  and  opens 
into  the  straight  sinus. 

The  Straight  Sinus  (Fig.  142,  10)  must  be  opened  along  the 
line  of  attachment  of  the  f:dx  to  the  tentorium.  It  is  formed  by 
the  BCTME  Galeni  of  the  brain  and  the  inferior  longitudinal  sinus, 
and  opens  into  the  torcular  Hetophili,  thus  connecting  the  two 
longitudinal  sinuses  together. 

The  Occipital  Sinuses  (Fig.  143,  18)  are  two  in  number,  but 
of  smaller  size.  They  pass  forwards  one  on  each  side  from  the 
torcular  Herophili,  and  along  the  bifurcated  attachment  of  the 
fall  cerebelli  to  the  jugular  vein. 

The  Torcular  Herophili  (Fig.  143,  31)  is  the  point  where 
the  superior  longitudinal,  straight,  occipital,  and  two  lateral 
ainases  meet.  It  is  usually  situated  on  the  right  of  the  internal 
occipital  protuberance,  but  is  sometimes  to  ita  left. 
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The  lAteral  Sinuses  {Fig.  143,  20)  are  the  largest  and,  com- 
mencing at  the  torcnUr  UeropMli,  take  a  curved  cooise  to  the 
foramen  jagulate  on  each  8id&  It  will  be  necessaiy  to  cat 
thMugh  the  tentorium,  in  order  to  expose  the  cavity  of  the  sintu^ 
which  gToovea  the  following  bones,— occipital,  parietal,  temporal, 

Fig.  U3. 


Fig.  143.-DiHMtion  of  the  tL 

DOiea  of  the  ikolt  and  crausl  nervM ;  the 

D  tbe  left  dde  (drawn  bj  J.  T.  Gay). 

1.  3nl  nerve. 

10.  TruuTEne  or  baiilBr  tiiuil. 

IXt^ 

11.  7th  pair. 

12.  Superior  p«itr(i«a«Jnni. 

4.  Inlcnul  caroUd  txtatr. 
6.  Uaesennnesngljonof  fitlini 
with  it*  three  divisiaiu. 

13.  8th  pair. 
arre      14.  Inferior  potnml  nnoi. 

IB.  »th  nerve  of  leftiide. 

e.  Circular  ainuE. 

IS.  Occipital  dnua. 

20.  Lateral  dnui. 

8.  Cavsmoui  Hmu. 

21.  Tonulu  UcrophilL 

9.  8th  ware. 

3S0  BIKDBEa   OF   THE   DUltA   HATER. 

anil  tlie  occipital  lione  nguin  close  to  the  jugular  process.*  The 
latenil  sinuses  receive  tht  masloid  viiins  through  the  mastoitl 
foraraina.  (ind  eiiil  in  the  jugular  vems,  returning  uearly  Iha 
whola  of  the  blooil  from  llie  bndn. 

The  Superior  Fetroaal  Sistu  (Fig.  143,  iz)  mil  be  espoaed 
by  miming  tliu  laiifi!  along  the  upper  border  of  the  jietrous  bone, 
from  which  the  tentorium  was  detached.  It  is  of  small  size,  and 
runs  from  tlie  cftvemous  sinua  back  to  the  lateral  sinua,  juat  where 
the  latter  turns  do\riiwanlR  in  the  temporal  l)oae. 

The  Infarior  Petrosal  Sinus  (Fig.  143,  14)  will  be  opened 
by  carrying  the  knife  from  tlie  foramen  jugulare,  directly  foriTimls 
along  the  lower  border  of  tbe  petrouK  bone  to  the  clinoid  procera. 
It  coinnumioatcs  with  the  cavernous  Biiiue,  and  willi  the  jugular 
Tain  outside  the  skull,  jiaasing  Ihrougli  the  foramen  jugulare  in 
front  of  the  Sth  pair. 

The  Cavernous  Sinus  (Fig.  143,  8)  is  placed  by  the  ndc  of 
tlie  pituitary  body,  and  requires  careful  dissection  on  account  of 
the  nerves  in  relation  with  it,  Thejr  are  the  3rd,  4th,  5th,  and 
6tb,  and  their  positions  should  be  at  once  ascertnined.  The  3rd, 
of  good  size  (1),  will  be  recognised  clo?e  behind  the  aiitcriur 
clinoid  process  i  the  4th,  very  sniidl  (3),  in  the  cut  edge  of  tlie 
tentorium  ;  tbe  Oth,  the  lai^est  and  somewhat  flattens!  out  (;), 
will  lie  seen  immediately  beneath  the  tentorium,  and  the  (iilt, 
piercing  the  dura  mater  nearer  the  median  line,  upon  the  liaaUar 
piocesa  (9). 

SThe  left  sinus  will  be  found  the  most  convenient  for  dissection, 
.  should  therefore  be  taken  first.  The  41h  nerve  is  to  he 
followed  out  carefully  to  the  sphenoidal  fissure  by  dividing  the 
dura  mater  with  a  sharp  knife,  and  the  3rd  should  be  taken  next. 
The  dura  mater  over  the  13th,  having  been  freely  divided,  should 
be  torn  up  from  the  bone,  by  winch  means  and  a  very  little 
dissection,  the  Ga.iserian  ganglion  and  middle  meningeal  ai-tery 
will  be  brought  fully  into  view.] 

Tbe  Oasserian  Oanglion  (Fig.  143,  ;)  (Ganglion  Scmilunare} 
is  the  largest  of  the  cranial  ganglia,  is  of  a  pinkish  colour,  and  is 
placed  upon  the  tip  of  the  petrous  portion  of  the  temporal  bonc; 

•  ArtiScial  memory,  0  P  I  0. 
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It  is  formed  upon  the  larger  or  sensory  portion  of  the  5th,  and 
the  smaller  or  motor  portion  passes  beneath  it  From  the  ganglion 
the  three  great  divisions  of  the  5th  are  to  be  traced  as  follows : — 
The  first  or  ophthalmic  division  to  the  sphenoidal  fissure;  the 
second  or  superior  maxillary  division  to  the  foramen  rotundum ; 
and  the  third  or  inferior  maxillary  division  to  the  foramen  ovale. 
The  motor  trunk  of  the  nerve  joins  this  last  division  outside  the 
skull.  The  ophthalmic  division  is  seen  to  pass  along  the  outer 
side  of  the  cavernous  sinus,  and  to  give  off  a  branch  (nasal)  before 
it  enters  the  sphenoidal  fissure.  It  also  sends  a  minute  recxurent 
branch  (Arnold)  to  the  tentorium  cerebelli. 

[The  6th  nerve  is  to  be  followed  by  dividing  the  dura  mater 
over  it,  and  will  be  found  to  lie  against  the  outer  side  of  the 
carotid  artery,  where  it  makes  its  sigmoid  turn  at  the  side  of  the 
sella  turcica.  This  vessel  should  be  fully  defined,  and  an  attempt 
made  to  see  the  carotid  plexus  of  the  sympathetic  upon  it,  from 
which  a  branch  goes  to  join  the  6th.  It  will  render  the  dissection 
more  useful  if  a  small  piece  of  the  lesser  wing  of  the  sphenoid 
is  clipped  off  with  the  bone  forceps  so  as  to  open  up  the  spnenoidal 
fissure,  and  the  nerves  can  then  be  carefully  followed  to  their 
entry  into  the  orbit] 

The  3rd  and  4th  nerves,  and  the  first  division  of  the  5th  nerve, 
have  been  seen  to  lie  in  the  outer  wall  of  the  cavernous  sinus 
immediately  beneath  the  dura  mater  ;  and  between  them  and  the 
6th  nerve,  which  is  placed  against  the  carotid  artery,  is  the 
venous  canal  through  which  the  blood  is  returned  from  the  orbit 
Tliis  Ls  very  delicate,  and  can  seldom  be  defined,  but  it  receives 
the  ophthalmic  vein  and  opens  into  the  two  petrosal  sinuses 
(Fig.  144). 

The  relation  which  the  nerves  hold  to  one  another  in  the 
cavernous  sinus  is  at  first  from  above  downwards  according  to 
their  numerical  order — i,e.  3,  4,  5,  6  ;  and  their  relations  to  the 
sinus  have  been  already  described.  Before  they  reach  the  orbit, 
however,  they  change  their  relative  positions,  which  at  the  sphe- 
noidal fissure  are  roughly  as  follows,  from  above  downwards— 
4,  5,  3,  6. 

If,  however,  the  fissure  has  been  opened  up  as  advised,  and  the 
dissection  be  carefully  made,  the  3rd  nerve  before  entering  the 
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orbit  will  be  fonnd  to  divide  into  tvro  parts  (between  wbii'li  the 
nasal  branch  of  the  fith  takes  its  course),  and  tli«  5tli  to  hove 


CsTemoui  Sinoa. 


4thneiTC 

Frontal  of  61b  .. . 
I^chrymsl  of  Ml 
Snpt.  div.  of3til. 

TfB«lorOth 

Infer,  div.  of  3rd. 
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divided  into  the  frontal  and  IcKhnjjHai  branches.  The  order 
therefore  of  parts  passing  tlirough  the  sphenoidal  fissure  from 
above  downwanU  would  atrictly  be  as  followa  : — 


Fig.  144. — Diagmm  ol 
Fig.  14S.— Diagram  o 
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Parts  passing  through  the  sphenoidal  fissure  (Fig.  145) : — 
Fourth  nerve. 

Frontal  and  lachrymal  nerves  [5th]. 
Upper  division  of  3rd  nerve. 
Nasal  branch  of  5th  nerve. 
Lower  division  of  3rd  nerve. 
Sixth  nerve. 


Ophthalmic  vein  (most  internal). 

The  Internal  Carotid  Artery  (Fig.  143, 4)  should  be  traced 
to  the  upper  opening  of  the  carotid  canal  in  the  petrous  bone.  It 
makes  a  sigmoid  turn  by  the  side  of  the  sella  turcica,  and  then 
winds  close  behind  the  anterior  clinoid  process,  where  it  was  cut 
off  in  removing  the  brain.  In  a  well-injected  body,  a  fewismall 
branches  (arterice  receptaculi)  may  be  seen  in  the  cavernous  Sinus ; 
and  the  ophthalmic  artery  will  be  seen  entering  the  optic  foramen 
with  the  optic  nerve. 

Sympathetic  Nerve. — A  few  filaments  may  be  traced  upon 
the  carotid  artery,  forming  the  carotid  plextLs,  which  gives  a 
branch  of  communication  to  the  sixth  nerve  ;  and  the  cavernous 
plexus  may  be  foimd  close  to  the  anterior  clinoid  process. 

The  Circtilar  or  Coronary  Sinus  (Fig.  143,  6)  surrounds 
the  pituitary  body  in  the  sella  turcica,  and  forms  a  communica- 
tion between  the  two  cavernous  sinuses. 

The  Transverse  or  Basilar  Sinus  (Fig.  143,  10)  crosses  the 
basOar  process  at  a  variable  point,  and  communicates  between  the 
two  inferior  petrosal  sinuses. 

By  displacing  the  Gasserian  ganglion,  a  little  groove  in  the 
upper  surface  of  the  petrous  bone  will  be  seen,  in  which  are  a 
.small  nerve  and  artery  taking  a  course  to  the  hiatus  FallopUy 
through  which  they  disappear.  They  are  the  greater  superficial 
jyetrosal  nerve  and  artery,  the  nerve  a  branch  of  the  Vidian  going 
to  join  the  7th,  and  the  artery  a  branch  of  the  middle  meningeal 

Meningeal  Arteries. — ^Tlie  Anterior  Meningeal  Arteries  from 
the  ethmoidal  arteries,  if  injected,  will  be  seen  to  enter  the 
cranium  through  the  ethmoidal  foramina. 

The  Middle  Memngeal  Artery  can  be  seen  entering  ot  ^^ 
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foraiiieii  spinoanm.  It  ramifies  on  the  ontsidy  of  the  dura  mater, 
graoTing  deeptj  the  anterior  inferior  angle  of  the  paKutul  buna. 

The  Small  Mminfietd  u  a  brancli  of  the  middk  meningeal 
artery,  n-hith  enteiB  the  sknll  throngh  the  foramen  ovnle. 

The  Me-ningeat  JlTandt  of  tlie  Aictitdiilg  Pharyngeal  arterj-  may 
be  found  perforating  the  foramen  lacemin  medium. 

The  Pmlerior  Mejiingeal  ArUria  ore  small  branches  ot  the 
occipital  and  vertelital,  which  enter  by  the  foramen  jiigulare  and 
foramen  magnum  respectively, 

FoBTBRioR  Triahole  of  the  Neck. 

[In  order  to  dieeect  the  poeterior  triangle,  Die  blocks  beneath 
Uie  lieail  should  be  remove<r,  and  it  Bhould  be  drawn  downwards 
and  to  the  opposite  side  and  aecured  vrith  liooka.  The  shoulders 
are  to  be  rauetl  to  a  convenient  tieight  by  blocks  beneath  the 
scapidoj,  and  the  arm  drawn  down,  and  if  possible  secured  in 
that  TioBition.  Tlie  side  of  the  neck  is  thus  pat  fully  on  the 
strelcli,  and  probalily  the  external  jugular  vein  distended  Tritli 
blood  Till  be  seen  beneath  the  skin. 

One  incision  U  to  be  carried  from  the  lack  of  the  pinna  to  the 
clavicle  near  its  inner  end,  and  another  from  tliia  ])oint  along  tlie 
whole  length  of  that  bone  ;  a  third  incision  is  to  be  made  (if 
necessary)  tranB\er9ely  from  the  pinna  to  the  occiput,  and  the 
flap  of  skin  is  then  to  be  reflected  )>ackwards.  The  dissection 
should  be  begim  at  the  inferior  angle,  the  dissector  of  thv  ri'iiht 
side  standing  by  the  shoulder,  andtne  dissector  of  the  k/l  side  at 
the  head,  of  the  subject.] 

Beneath  the  skin  ia  the  tttperjkial  fatcia,  and  between  the 
layers  of  it  at  the  lower  port  of  the  neck  ia  the  platysma  inufcle, 
the  fibres  of  which  may  be  cleaned  at  once  while  lemovin^  ihu 
akin.  Care  must  be  taken  ns  soon  as  the  upper  border  of  the 
platysma  is  reached  to  keep  close  to  the  skin,  or  the  sujierlicial 
nerves  may  be  injured. 

The  Platysma  Uyoides  (Fig.  146,  6)  is  only  seen  now  in  its 
lower  i)aTt,  the  remainder  of  it  will  be  found  in  the  dissection  of 
the  anterior  triangle  and  face.  It  is  a  subcutaneous  musclu 
amtitj  from  the  fascia  over  the  pectoral  and  deltoid  muscles,  and 
very  slightly  from  the  front  of  the  clavicle  ;  and  it  passes 
obliquely  across  the  neck  to  be  inaerUd  into  the  lower  jaw  and 
the  aide  of  the  moutli,  reaching  as  high  as  the  zygoma. 
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Through  the  platysma  will  generally  be  seen  the  Eztemal 
Jugular  Vein  (Fig.  146,  13),  which,  it  is  to  be  noticed,  runs 
parallel  or  nearly  so  to  the  fibres  of  the  muscle  ;  if  therefore,  in 
bleeding  from  the  vein,  an  incision  were  made  in  the  direction  of 
the  vein,  there  would  be  no  opening  by  which  the  blood  might 
escape,  and  hence  the  rule  in  practice,  viz.,  to  cut  parallel  to  the 
stemo-mastoid,  i.e.,  across  the  fibres  of  the  platysma,  so  that  they 
may  retract. 

The  platysma  is  to  be  detached  from  the  clavicle  and  turned 
forward,  and  the  branches  of  the  Superficial  Cervical  Plexns 
are  to  be  found.  These  are  in  two  sets, — the  ascending;  com- 
prising the  Superficial  Cervical,  Great  Auricular,  and  Small 
Occipital  nerves,  and  the  descending  set  comprising  the  Sternal, 
Clavicular,  and  Acromial  branches. 

a.  The  Superficial  Cervical  Nerve  (Fig.  146,  17)  [from  the 
second  and  third  nerves]  will  be  found  turning  round  the  pos- 
terior border  of  the  stemo-mastoid,  and  crossing  it  transversely 
1)eneath  the  platysma  to  ramify  over  the  anterior  triangle,  where 
it  communicates  with  the  infra-maxillary  branches  of  the  fiEicial 
nerve. 

6.  The  Great  Auricular  Nerve  (Fig.  146,  11)  [fiK)m  the 
second  and  third  nerves]  is  the  largest  branch  of  the  set,  and 
turning  round  the  posterior  border  of  the  stemo-mastoid,  passes 
obliquely  to  the  pinna,  which  it  supplies,  communicating  also 
with  the  7th  nerve. 

A  mastoid  branch,  often  of  large  size,  arises  from  this  nerve  and 
runs  to  the  mastoid  process,  and  may  be  mistaken  for  the  fol- 
lowing: 

c.  The  Small  Oooipital  Nerve  (Fig.  146,  3)  [from  the  second 
nerve]  is  always  to  be  found  at  the  posterior  margin  of  the  stemo- 
mastoid  muscle,  and  runs  directly  upwards  to  the  scalp,  where  it 
has  been  already  seen  (p.  313). 

The  Descending  Branolies  (Fig.  146,  11)  sternal,  clavicular, 
and  acromial,  take  the  directions  indicated  by  their  names,  and 
passing  over  the  clavicle  are  distributed'  to  the  skin  upon  the 
pectoral  muscle  and  shoulders,  where  they  .are  seen  by  the  dis- 
sector of  the  arm. 

[The  anterior  and  posterior  boundaries  of  the  trian^U  Q»^ 
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1.  Parotid  ^lunil. 

■2.  lIjpoglosBiil  npiTo  (9lh), 

3.  Smnll  occipital  lU^rve. 

4.  FoBterior  belly   of  di^putrieuii, 

and  stf  lo-h}uidoua. 

5.  Occipital  ortery  and  great  occi- 

pital nsrro. 
G.  Flatfima  [turned  up). 

7.  Inlvmal  jugular  Ttin. 

8.  8ubm  axillary  ^land. 

9.  Spleniug  cnpitia. 
iU.  Mjio-hyoidcm. 

11.  Orcit  auricular  nfrrc. 

13.  Anteiigr  bellj  of  digoalriom. 
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13.  External  jugular  rein, 
H.  Eitcnml  carotid  arterj. 

15.  tipiiial  acFPBBOET  ner\'u. 

16.  Hjoid  bone. 

17.  Suptrficinl  tcrvicnl  nervf. 

18.  Superior  lai^ngeiil  ncni'. 

19.  Levator  nnguli  Bcnpubi:, 

20.  Inferior     constrictor     of 

phsrynx. 

21.  Descending    blanches    of 

Buperficial  oeri-ical  plcsus. 

22.  Common    carotid    artery    i 

dcscendens  noni  nerve. 

23.  ficolcDua  poflticuB  and  medii 
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stemomastoid  and  trapezius)  are  now  to  be  defined,  but  only  the 
ed^es  of  the  muscles  need  be  cleaned.  The  descending  nerves 
bemg  detached  and  turned  up,  the  branches  of  the  deep  cervical 
plexus  and  the  spinal-accessory  nerve  passing  obliquely  between 
the  borders  of  tne  stemo-mastoid  and  the  trapezius  are  to  be 
dissected  out,  and  also  the  omo-hyoid  muscle,  which  will  be  found 
at  a  variable  distance  above  the  clavicle ;  the  external  jugular 
vein  is  to  be  followed  as  far  as  convenient.] 

The  Deep  Cervical  Fascia,  which  is  very  dense,  is  now  seen« 
It  commences  at  the  spinous  processes  of  the  vertebrsa  and 
encloses  the  trapezius  muscle,  then  crosses  the  posterior  triangle 
to  split  and  enclose  the  stemo-mastoid,  and  so  on  to  the  median 
line  of  the  neck.  At  the  lower  part  of  the  triangle  it  gives  a 
special  covering  to  the  omo-hyoid  muscle,  and  is  attached  to  the 
clavicle  and  first  rib.  It  also  gives  sheaths  to  the  deep  muscles 
and  vessels  of  the  neck. 

J  To  see  the  floor  of  the  triangle  the  fascia  is  to  be  removed,  and 
1  be  most  readily  detached  by  beginning  above  at  the  junction 
of  the  stemo-mastoid  and  trapezius,  and  carrying  the  knife  ob- 
liquely so  as  to  be  parallel  to  the  fibres  of  the  muscles  beneath. 
It  should  be  removed  only  as  low  as  the  omo-hyoid  at  present, 
•and  all  branches  of  nerve  should  be  carefully  preserved.] 

The  Posterior  Triangle  (Fig.  146)  is  the  space  bounded  in 
front  by  the  stemo-mastoid,  behind  by  the  trapezius;  the  base  of 
the  triangle  being  formed  by  the  middle  third  of  the  clavicle,  and 
its  ajyex  by  the  meeting  of  the  anterior  and  posterior  boundaries 
at  the  occiput.  It  is  covered  in  by  skin,  superficial  and  deep 
fasci£B,  and  at  the  lower  part  by  theplatysma.  Its  floor  is  formed 
from  above  downwards  by  the  splenius  capitis,  levator  anguli 
scapulsB,  scalenus  posticus  and  scalenus  medius,  and  the  upper 
digitation  of  the  serratua  magnus,  which  cannot  be  seen  at 
present 


24.  Anterior  belly  of  omo-hyoid. 

25.  TransTersalis  colli  artery. 

26.  Stemo-hyoideus. 

27.  Trapezius. 

28.  Stemo-mastoid. 

29.  Posterior  belly  of  omo-hyoid. 


30.  Subclavian  artery. 

31.  Transversalis  humeri  or  rapra« 

scapular  artery. 

32.  Bracnial  plexus  partly  eoTered 

by  omo-hyoid* 
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The  Bplenios  colli  dnes  not  farm  part  of  the  floor,  because  it  ii 
OTcilaiu  by  the  levator  anguli  Ecapulto.  In  aoine  subjecU,  whe.re 
the  apex  of  the  triangle  is  wider  than  osiml,  a  portion  of  the 
cuinplextu  may  ha  seen,  and  will  bo  recognised  by  the  vertical 
direction  of  its  fibres.  Not  unJrcquently,  if  tbu  attachment  of  the 
fiterno-maatoid  to  the  cl»vit:le  ia  not  well  developed,  both  tlie 
uiiterioT  BuoleniiB  and  the  phieiiic  nerve  lying  on  it  are  i^ecn  in  tbe 
posterior  triangle. 

The  triangle  is  aubdividod  into  two  portions  by  llie  postwior 
belly  of  the  omo-hyoid  muscle,  the  height  of  which  ulwve  tlie 
cbivicle  may  vary,  when  the  contento  of  the  subdivision  ivill  be 
modified  accordingly. 

The  upper  or  ocidjiital  portion  contains  the  branches  of  the 
superficial  cervical  plexas  derived  from  the  first  four  cervical 
nerves;  the  apinal-acceaaory  nerve  (which  may  be  traced  into  the 
trapezius,  where  it  comraunicatea  with  the  deep  cervical  plexus) ; 
muscular  brandiex  of  the  deep  cervical  plexus  ;  the  tranavcrsoliB 
colli  vein ;  and  the  /ilandulai  eoiicatenat(B  or  lymphatic  glands 
pieced  along  the  posterior  border  of  the  stcmo-mnstoid. 

The  lotcer  or  clavicular  portion  contains  the  bnidiial  pleiua; 
the  third  part  of  the  subclavian  artery ;  the  transver^lis  Willi 
artery;  the  tronsverwilis  humeri  vessels;  and  the  external  jugular 
vein,  all  of  which  must  now  be  dissected. 

The  tendon  of  the  Omo-liyoid  Uaecle  (Fig.  146,  29)  is  lH>und 
doivn  to  the  back  of  the  clavicle  and  to  the  first  rib  by  a  process 
of  the  deep  cervical  fascia,  so  that  either  Vlly  of  the  muscle  may 
act  on  this  fixed  point.  Upon  the  mnsde  may  be  traced  a  branch 
of  the  descendena  noni  nerve,  which  supplies  it.  The  origin  and 
inaertion  of  the  muscle  ore  found  in  other  dissections. 

The  Trans-versolis  Colli  Artery  (Fig.  146,  25)  is  generallj- 
found  at  the  level  of  the  tendon  of  the  omo-hyoid,  and  the  vein 
a  little  above  it,  ao  that  tlieir  relation  to  the  subdivisions  of  the 
triangle  ia  ditferent. 

The  artery,  a  branch  of  the  thyroid  axis  [subclavian],  p.iascs 
transversely  under  Ihe  stern o-miistoid,  crosses  the  posterior 
triangle,  and  divides  under  the  bonier  of  the  trapezius  into  the 
taperJUial  eenical  and  the  poiterioT  ecapular  arteries.  The  vein 
lies  above  the  level  of  the  art«ry  and  usually  joins  the  external 
jugular. 
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The  TransTsraalia  Hnmerl  Artery  and  Vein  (Fig.  146,  31) 
lie  close  behind  tlie  clavicle.  The  artei;  is  a  bianch  of  the  thy- 
roid aiia  and  becomes  the  Hnpraecapnlw.*  The  vein  opens  iato 
the  external  jognlar,  just  before  it  joins  the  mbclaviaik  vein. 

[The  great  eoida  of  the  brachial  pleina  can  only  be  tooghly 
dieuctea  at  prewat,  but  the  third  part  of  the  subclavian  artery 
should  be  thoronghly  ofeerved  before  the  clavicle  is  cut,] 


ig.  147.— Lateral  view  of  the 
muicUa  of  the  piKTertcbnd 
renoD  uid  ude  of  the  neck 
(from'WilsoD]. 

1.  The  maMoid  ptoetm  of  the 

temperal  braie. 

2.  The  ly^m*. 

3.  The  occipital  bone. 

4.  The  Bpiue  of  the  icapula. 
9.  Ttie  acromion  proceei. 

5.  The  claviclo. 

7.  Lon^ui  colli  muscle. 
S.  Scaleniu  anlioiu. 
9.  Scalenua  mediua. 

0.  Scalenui  posticua. 

1.  Levator  RDguli  acspulB). 

2.  Spleniui. 

3.  Complexoa. 

4.  Cut  edge  of  the  trapeiiui. 

5.  Bbomboiden*  minor. 

6.  fierratiu  poHticiu  ■uperloc- 

7.  Bupn-Bpinatus. 

8.  Thefintrib. 

9.  (Enphagiu  and  tnche*. 
0.  Inferior  coutHctor  of  the 


phaiyiu. 
.  Wddle  eoi 


22.  Superior  conitrictor. 

The  SnbolATiau  Arteiy  (Fig.  146,  30)  (Srd  portion)  extends 
from  the  oater  border  of  ibo  anterior  scalenus  obliquely  down- 
wards and  outwards  beneath  the  clavicle  to  the  lower  bolder  <^ 

the  first  rib,  whert  it  becomes  the  axillary  artery.  It  has  mfivnt 
the  Bliin,  platysma,  superficial  nerves  and  deep  fascia ;  the  clavicle, 
RubcIavioB  muscle,  and  transveisalis  humeri  vegsela ;  and  is  crossed 
by  the  external  jogular  vein.     It  lies  agaxnit  the  lowest  coid  of 


*  The  whole  lengUi  of  this  artery  i 


called  the  SapruiM^qiax. 
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the  brachial  plexus,  the  scalenus  luedius,  and  tlie  first  Hb.  Above 
it  oTi;  tbi!  remaining  conla  of  the  bmchial  plexus  j  nnil  helma  (at 
some  (lintance)  the  Fnltckvian  vein.  Ordinarily  thia  portion  givea 
off  no  branch,  but  thould  there  he  one  it  will  probably  be  the 
posterior  scapular  artery. 

Surgery. — The  pofition,  reUtiona  and  direction  of  the  third 
poilioQ  of  the  subclavian  ahoald  be  expeciallj  noticod,  because  it 
is  tlint  on  which  h  ligature  is  most  fn^uently  applied  for  aneurism 
lower  dawn.  The  student  should  partionlarly  accustom  his  finder 
to  feel  for  the  scalene  tuberctii  ou  tbe  first  rib  and  tlie  toner  edgi>  of 
the  scalenus  onttcus  muscle,  vhich  are  taken  as  the  guides  to  the 
artery' ;  and  should  notice  how  mftterially  the  position  of  thevenael 
is  altered  by  raising  or  depreaslng  the  shoulder,  the  eflect  of  on 
oaeurvsm  in  the  axilla  being  to  raise  the  clavicle  conddemblj-, 
and  thua  complicate  the  operation. 

The  operation  of  tying  the  subclavian  in  its  third  part  is  thus 
peiforiued,     Tlie  head  being  thrown  liack  and  the  /^lioulder  d 


Fif[.  1«. 


tenor  part.    The  external  jugular' 
and  huld  aside  if  necessary,  and 


pressed   OS  mnch    ae 

possible,  the  skin  of 
the  lower  part  of  liie 
tiiaugle  ia  to  be  <lmwn 
down  upon  the  clavicle, 
and  a  hinated  iiici.siou 
carricil  from  the  eil^e 
of  the  trapezius  to  tlie 
Btemo-niasloid,  cutliiii; 
o  the  bone. 
T)ie  skin  being  theu 
allowed  to  resume  its 
natural  j>osition,  the 
incision  ii-ill  be  imme- 
diately above  the  cla- 
vicle, and  may  be 
deepened  at  the  au- 
to be  carefully  guariled, 
dissection  made  until  the 
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finger  can  feel  the  scalenus  anticus  and  the  tubercle  on  the  first 
rib,  to  which  it  is  attached.  Immediately  behind  this  the  artery 
will  be  foimd,  and  even  in  the  uAinjected  state  wiU  be  readily 
recognised  by  its  rolling  on  the  bone  beneath  the  finger.  The 
aneurism  needle  should  be  passed  from  above,  so  as  to  avoid  the 
brachial  nerves,  which  are  more  liable  to  be  included  in  the  liga- 
ture than  the  vein,  since  this  is  quite  below  the  artery. 

[Supposing  the  disseeiion  of  the  axilla  to  be  suffidentlv  ad- 
vanced, the  daviele  should  now  be  divided  at  the  outer  border  of 
the  stemo-mastoid  and  again  at  the  edge  of  the  trapezius.  The 
knife  beintf  then  passed  carefully  beneath  and  close  to  the  bone 
to  detach  the  subcmvioB,  tile  piece  may  be  removed.  The  parts 
will  still  be  retained  in  position  by  the  subclavius  muscle,  and 
the  opportunity  should  be  taken  to  trace  a  small  branch  of  nerve 
to  it  from  the  brachial  plexus.  The  transversalis  humeri  artery 
and  vein  will  now  also  oe  better  seen,  and  can  be  thoroughly 
cleaned.  The  subclavius  muscle  is  to  be  divided  close  to  the 
tranezius,  when  the  scapula  will  fall  back,  and  the  brachial  plexus 
will  be  fully  exposed  and  should  be  carefully  cleaned.  The  upper 
digitation  of  the  serratus  magnus,  which  was  mentioned  as  formmg 
ptut  of  the  floor  of  the  triangle,  can  now  be  seen.] 

The  Bra#ailal  Vlmam  (Fig.  149)  is  formed  by  the  5th,  6th» 
7th,  and  8th  cervical  nerves  and  the  Ist  dorsal  nerve,  a  small 
branch  of  communication  being  given  by  the  lowest  cord  of  the 
cervical  plexus  (4th).  The  nerves  appear  at  the  outer  border  of 
the  anterior  scalenus  as  four  cords,  because  the  8th  cervical  and 
1st  dorsal  unite  close  to  the  vertebral  foramina ;  they  lie  against 
the  scalenus  medius  and  posticus,  and  all,  with  the  exception  of 
the  lowest,  above  the  level  of  the  subclavian  artery.  The  6th 
and  6th  next  unite,  and  are  joined  by  the  7th  at  the  outer  border 
of  the  scalenus  posticus,  and  thus  two  cords  are  formed.  At  the 
level  of  the  clavicle  each  of  these  cords  gives  off  a  large  branch, 
and  they  unite  to  form  a  third  cord ;  the  three  nerves  then  come 
into  relation  with  the  axillary  artery,  being  at  first  external,  but 
afterwards  internal,  external,  and  posterior  to  that  vesseL 

It  sometimes  happens  that  the  formation  of  these  cords  does  not 
take  place  higher  than  the  level  of  the  pectoralis  minor,  but  the 
arrangement  of  these  nerves  is  very  inconstant  The  7th  nerve 
very  frequently  bifurcates,  one  branch  going  to  the  upper  and  one 


kTbe  n^  to  a.  rhomhoid  and  legator  a 
the  6th  netre.  nni?  nUt..«  ,%. ... 
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off  from  the  upper  cord  of  the  plexus  (5th  and  6th).    It  disappears 
beneath  the  trapezius  to  reach  the  supra-scapular  notch. 

d.  The  nerve  to  the  serrcUus  magnus  (posterior  thoracic,  external 
respiratory  of  Bell)  lies  behind  the  plexus  against  the  serratus 
magnus  muscle,  and  is  derived  from  the  5th  and  6th  (and  often 
from  the  7th)  nerves  before  they  unite. 

e.  A  branch  to  the  phrenic  nerve  of  very  variable  size  is  given  by 
the  5th  nerve  at  the  upper  part,  or  sometimes  the  branch  appears 
to  pass  from  the  phrenic  to  the  5th. 

/.  Small  brandies  to  ihe  tongue  coUi  and  scaUni  muscles  arise 
from  the  nerves  close  to  the  foramina. 

[If  the  time  for  turning  the  subject  has  not  arrived  when  both 
the  posterior  triangles  of  the  neck  are  dissected,  the  orbits  should 
be  at  once  proceedwl  with ;  but  if  not  now  dissected  they  had  "better 
be  postponed  until  after  the  dissection  of  the  anterior  triaugle.] 

The  Orbit. 

[The  head  being  raised  to  a  convenient  height,  the  saw  is  to  be 
applied  to  the  edge  of  the  skull  close  to  the  inner  and  outer  angles 
ot  the  orbit  (the  proper  points  being  readily  ascertained  with  the 
iinger),  and  the  cuts  carried  into  the  orbit  through  the  frontal 
bone.  With  the  chisel  these  incisions  are  to  be  prolonged  back- 
wards till  they  meet  at  the  sphenoidal  fissure,  wnen  the  triangle 
of  bone  can  be  readily  tilted  forward  by  a  blow  with  the  hammer. 
Any  small  remnant  of  bone  can  be  removed  so  as  to  expose  fully 
the  cavity,  but  the  margin  of  the  optic  foramen  should  be  left 
untouched.] 

The  first  thing  seen  on  opening  the  orbit  is  the  Periosteum, 
which  is  detached  from  the  triangle  of  bone,  and  will  be  seen  to 
be  continuous  with  the  dura  mater  of  the  skull  through  the 
sphenoidal  fissure  and  the  optic  foramen.  At  the  margin  of  the 
orbit  the  periosteum  splits  into  two  layers ;  one,  which  is  con- 
tinuous around  the  margin  with  the  external  periosteimi  of  the 
skull,  and  the  other,  which  forms  the  palpebral  ligament  of  each 
eyelid. 

The  periosteum  being  divided  in  the  centre  and  carefully 
turned  aside,  and  some  soft  fat  removed,  three  nerves  and  two 
arteries  are  brought  into  view^the  frontal  nerve  [5th]  with  the 
supra-orbital  artery  in  the  centre^  the  lachrymal  nerve  9S^^  qrVt^ 


The  Pourtli  Nerve  (Fig.  150,  13)  {fr, 
has  already  been  traced  thiough  Ilic  ci 
sphencudal  fissure,  where  it  occupicn  the  b 
now  seen  passmg  to  the  iuner  side  of  t 


Kg.  ISO.— Sunw^l-"' 


..•»l.« 


8UPEBFICIAL  NERVES  OF  THE  ORBIT.  335 

superior  oblique  muscle  on  its  orbital  surfiEU^e;  this  being  an  ex- 
ception to  the  other  muscles  of  the  orbit,  which  are  supplied  on 
their  ocular  surfaces. 

The  Frontal  Nerve  (Fig.  160,  8)  [5th],  the  largest  nerve 
entering  through  the  sphenoidal  fissure,  lies  in  the  centre  of  the 
orbit  and  divides  at  its  anterior  part  into  the  sfwprororhital  and 
mpra-trockUar  branches ;  these  turn  round  the  margin  of  the  orbit 
to  the  forehead,  the  supra-orbital  through  the  supra-orbital 
notch,  and  the  supra-trochlear  close  to  the  inner  angle  of  the 
orbit.  Frequently  the  supra-trochlear  nerve,  the  more  internal  of 
the  two,  is  double. 

The  Laduymal  Nerve  (Fig.  160,  12)  [5th]  lies  on  the  outer 
side  of  the  orbit  and  passes  to  the  lachrymal  gland,  which  it  sup- 
plies. It  frequently  sends  a  branch  to  the  forehead  close  to  the 
outer  angle  of  the  orbit. 

The  Supra-Orbital  Artery  (Fig.  151,  8)  is  a  branch  of  the 
ophthalmic  artery,  and  accompanies  the  supra-orbital  nerve  to  the 
forehead. 

The  liachxynial  Artery  (Fig.  151,  12)  is  a  smaller  branch 
also  from  the  ophthalmic,  and  supplies  the  lachrymal  gland. 

The  liachrymal  Qland  (Fig.  151, 4)  is  an  almond-shaped  body 
of  a  reddish-brown  colour,  situated  in  the  anterior  and  outer 
part  of  the  orbit.  It  is  convex  on  its  superior  aspect,  to  fit 
against  the  orbital  plate  of  the  frontal  bone ;  concave  beneath, 
where  it  is  placed  over  the  eye-ball.  It  secretes  the  tears,  which 
its  ducts,  seven  or  eight  in  number,  carry  to  the  surface  of  the 
conjunctiva  beneath  the  upper  eyelid. 

[The  frontal  nerve  is  to  be  divided,  and  a  hook  inserted  into  the 
ui)per  eyelid  so  as  to  put  the  levator  palpebrsa  in  the  centre  of 
the  orbit  on  the  stretch ;  this  muscle  and  the  superior  oblique  are 
then  to  be  cleaned,  care  being  taken  not  to  destroy  the  little 
pulley  tlirough  which  the  tendon  of  the  latter  works.] 

The  Obliquus  Sui>erior  (Fig.  160,  3)  is  the  most  superficial 
muscle  of  the  orbit  at  its  origin,  which  is  from  the  upper  margin 
of  the  optic  foramen,  above  and  a  little  to  the  inner  side  of  the 
levator  palpebrso.  It  lies  superficially  along  the  inner  side  of  the 
orbit,  and  ends  in  a  round  tendon  which,  passing  through  the 
trochlea  or  pulley-like  ring  of  fibrous  tissue  attached  to  llv^it^T^a^. 


oblique  auacJe  and  ™„, 

orUna.  hu*  -..  """.partly  avethm 


HSKTEB  OF  THE  ORBIT. 


traced  to  it,  and  the  superior  rectos,  which  is  then  i 
cleaned.] 
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en,  should  be 


1.  Section  of  IVontal  bone. 

2.  Superioi max" 

3.  Partofjpiien 

4.  LeTstor  piilpsbrte  and  nipcrior 

lECtua  muKlea. 
6.  SuMrior  oblique  maicle. 

6.  Inferior  oblique. 

7.  Eitemal  rectus  drawn  fonrtrds. 

5.  Orbital  origin  ot  the  eiternal 

reetua  tMmed  downWBidi  witli 
the  aiitb  aem. 
9.  Inferior  rectus. 

10.  Optic  nerve, 

11.  Internal   carotid  artery  eniBrg- 

ing  from  tha  cavenioui  ainui. 

12.  Ophtbalmic  artery. 

13.  Third  nerfe. 

14.  Inferior  dlTuion  of   the  third 


n  the  ODt«r  tide  (from  'WiUon,  lAw 

r.  GiH«rian  gsi]|]ion. 

i.  Opbtholmio  dirision  of  fifth. 

}.  Superior  maxillary  diTiiion. 

).  Inferinr  maiillarj  divinon. 

[.  Fninlal  nerve. 

I.  SupiB-orbitnl  and  nipm-troclH 

I.  Lachrymal  nerve. 

1.  Naul  nerve. 

1.  Xosal  nerre  paaing  orer  the 
internal  rectus  muicte  to  the 
anterior  ethmoidal  foramea. 

].  Infra-trochlcar  nerre. 

r.  A  lonK  ciliary  branch   of   tba 

).  Long  root  of  the  lentionlar 
ganglion  l^tn  the  nsaal  nerre. 

).  Lecticulur  ganglion,  givinjc  off 
front  ilj  fore  part  the  (hoit 

).  Globe  ot  the  eye. 


;.  i  <  iM  —  'ii:,  the  o]»ti  ■  lit  rye  iVoiu  v.  I'lIi- 
<  lilai  -aiiL^litiu,  {I  iniiiutc  pink  body,  i> 
>ide  of  tlie  optic  iiene.     All  Fmall  1 
from  the  ganglion  along  the  optic  ncr\ 
j ,  all  branches  of  the  ophthalmic  artery.] 

I  The  Ka4sal  Kerve  (Figs.  150,  7,  an< 

orbit  between  the  heads  of  the  externa 
the  optic  nerve  from  without  inwards  to 
ethmoidal  foramen.     It  thus  re-euten 
passes  into  the  nose  by  a  slit  in  front  0 
the  ethmoid  bone,  to  appear  ultimately 
nasal  bone  and  the  lateral  nasal  carti 
long  root  to  the  lenticular  ganglion  on  ti 
nerve ;  2,  the  long  cUiary  nerrcs,  which  r 


Fig.  153.— Diagram  of  the  lenticular 
gaoglion  (from  Hirschfeld  and 
Lereilld). 

J.  Lenticular  ganglion. 

2.  Long  root  from —  $ 

3.  Nasal  branch  of  fiflb.  -^ 

4.  Short  root  from — 

5.  Inferior  division  of  3rd. 

6.  Sympathetic  root  from  cavernous  ^ 

plexus. 
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o  iimiiite  pink  body  placed  on  the  outer  ride  of  tJie  optic  nerve 
near  the  hack  of  the  orbit,  which  haa  (like  all  the  cranial  ganglia) 
three  loota,  sensory,  motor,  and  eympathetic.  The  sensory  or  long 
root  (2)  ia  derived  from  the  noMil  branch  of  the  Btli,  and  enters 
the  posterior  stiperior  ai^le  of  the  ganglion.    The  motor  or  short 

Kg.  16*. 


rofit  (4)  is  derived  from  the  inferior  division  of  the  3rd  nerve, 
wliich  can  be  seen  passing  to  the  bottom  of  the  orbit,  and  enters 
tlic  j^imglion  at  ila  posterior  inferiot  angle.  The  sympathetic  root 
(6)  is  from  the  cavernous  plexus,  which  is  derived  from  the  pleins 
on  the  carotid  artery,  and  enters  the  orbit  throngh  the  sphenoidal 
fJBSurc ;  it  joins  the  ganglion  between  the  other  two  roots,  and  con 
rarely  l>e  seen. 


1.  Internal  carotid. 

2.  Ophthalmic  artery. 

3.  ArU-riu  cf  nirulu  rediiiC. 
1.  Musculiir  branches. 

S.  Lachrymal  arler)'. 

B.  Ciliarj  nrtsry. 

?.  Poaterior  ctlimoidal  nrtsry. 

S.  Kectus  inferior. 


9.  Anterior  ethmoidal  artGry. 

to.  ObliqaUK  inferior. 

11.  Supia-orbital  artery, 

la.  Facial  ortsry, 

13.  Frontal  arteo-. 

14.  Falpebtal  arteripa. 

15.  Nattl  artery. 


' 


.,.  J.1H"  ij'.ichriiiiud  (iri'Tij  (5)  accom] 
aluiiLj  the  niiter  .--i<lc  ut"  tlic  urhit  to  tlic 
suj)i)lics. 

h.  The  Supra-orbital  artery  (11)  ascen 
and  afterwards  the  supra-orbital  ner 
through  the  supra-orbital  notch  to  the  : 

c.  Mtucular  branches  (4)  are  given 
orbit,  entering  them  on  their  ocular  sur 

d.  The  Ciliary  branches  (6)  are  nume 
run  by  the  side  of  the  optic  nerve  to  piei 
been  divided  into  long  and  short.    One  c 
nerve  to  run  in  it  to  the  retina,  and  is  ca 
retinas  (3). 

e.  The  Ethmoidal  arteries,  anterior  (9^ 
through  the  ethmoidal  foramina  in  the 
the  anterior  accompanying  the  nasal  nerv 

/.  The  Palpebral  arteries  (14)  leave  the 
to  be  distributed  to  the  upper  and  lower 

g.  The  Frontal  aiiery  (13),  one  of  the  1 
round  the  margin  of  the  orbit  at  its  innei 
supra-trochlear  nerve  on  the  forehead. 

A.  The  Nasal  artery  (15),  the  other 
the  orbit  at  the  inner  side  above  the  tend 
on  the  side  of  *^^  — 
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in  the  letino.    It  pierces  the  back  of  the  aclerotic  about  ita  own 
width  to  the  inner  side  of  the  oxia  of  the  eje-ball. 

[The    optic  nerro   ia  to  he  divided,  and  the  globe  tnived 
forwards  to  bring  into  view  the  muscUs  beneath.] 

The  remaining  Recti  Xusclu  (Fig.  155)  ore  seen  below,  and 
to  the  inner  and  ontei  aides  of,  the  optic  nerre,  and  aie  named 


^€t 


Tig.  ISfi.— Hiuolea  of  the  m- 
ball.  The  ri«w  ii  takca 
ftam  the  oater  lidii  of  ths 
Tight  orbit  (A-om  Wilaon) , 

;-  I.  Levator  palpebral  niperiorii. 

2.  Obliquni  luiwrior. 

3.  Hectua  niperior. 

4.  Inaertioa  of  rectiu  eilemni. 
,    S.  Double  origin  of  reotui  ei- 

6.  Optio  nerre. 
7-  Beetiu  Intemiu. 

8.  Becttu  infarior. 

9.  Obliquui  inferior. 


occoidingly,  inferior,  inltmut,  and  edemtu.  They  arite  by  a 
common  origin  (ligament  of  Zinn)  around  the  optic  foramen,  bat 
the  eit«mus  has  an  attachment  to  the  maipn  of  the  aphenoidal 
fissuie,  completing  its  lower  bead,  as  well  as  a  second  head  (the 
upper]  arising  from  the  apper  part  of  the  optic  fonunen  close  to 
the  rectus  eoperior.  Between  these  two  heads  pass  the  Srd  nerve, 
the  nasal  branch  of  lith  nerve,  the  6th  nerve,  and  the  ophtbalmic 

The  recti  mnsclea  are  to  be  traced  forward  to  theii  iruertion 
into  the  aclerotic  coat,  immediately  behind  the  cornea. 

The  Bizth  Nerve  (Fig.  158, 8}  (abducens)  is  seen  on  the  inner 
surface  of  the  rectua  eztemos,  which  it  supplies. 

The  Third  ITem  (Fig.  l&S)  (motor  ociUi)  enters  the  orbit  in 
two  parts,  one  above  and  the  other  below  the  nasal  nerve  (r. 
p.  321). 

The  upper  division  has  been  traced  to  the  levator  palpebras 
and  superior  rectua  muacles ;  the  lower  division  (14]  is  now  seen 
to  give  small  branches  to  the  internal  and  inferior  recti,  «m^  *A:<»' 


chort  root  to  tbe  lenticular  ganglion ;  lastly,  a  large  long  brand) 
wliiuh  runs  on  tlio  inferior  Mctus  to  the  infenor  oblique  mascle^ 


the  eye-liall  to  the  upper  and  outer  purt  of  the  e 
remove  the  conjuiictivft  at  the  inuer  angle.] 

The  Obliquiu  Inferior  (Fig.  1G5,  S)  inasele  lies  transvecsely 

ill  the  orbit  beneatli  tlie  rectus  inferior.  It  arwes  from  the 
suiierior  maxilhi  liehind  the  Inclirytnal  groove,  and  ^tossing  lielovr 
the  inferior  rectue,  but  between  the  external  rectus  nnil  globe,  i 
inserted  into  the  Bclerotic  above  the  level  of  the  rectus  extcmus 
awl  close  to  the  insertion  of  the  ohiiquus  euperior. 

The  actions  of  the  muscles  of  the  orbit  ore  not  very  readily 
appreui^ed,  owing  to  the  fact  that  the  movementa  of  the  eye-ball 
depend  upon  the  eoinbinoil  influence  of  several  of  them. 

The  action  of  the  Levator  poJpebmi  is  implied  by  its  ni 
raises  the  eyelid,  and  therefore  when  poralysed  from  some  oficc- 
tioQ  of  the  third  nerve,  the  chnracteristic  dropping  of  the  lid, 
])to»is,  residts. 

The  Iteuti  muscles,  when  ncting  togelher,  woithl  dmw  the  eye- 
linll  towards  the  back  of  the  orbit,  but  each,  when  acting  sepa- 
rately, would  draw  the  front  of  the  eye  in  its  own  direction  ;  the 
hiipcrinr  and  inferior  recti  liaving  in  addition  a  tendency  to  ilraw 
tbe  eye  inuanls.  Internal  and  external  strabismus  arc  jiruduced 
by  the  direct  action  of  the  internal  and  extemiil  recti  resjicctively. 

The  Obliijue  muscles  when  acting  alone  are  rotators  of  the  eye- 
liall  on  its  own  axis,  the  siijierior  oblique  rolling  tlie  eye  down- 
wards and  outwards,  the  inferior  nbliijue  rolliiif;  it  upivnrds  and 
outwards  ;  but  these  muscles  always  act  in  combination  with  the 
iTjcti,  and  thus  give  the  oblique  movements  to  the  eye-Udl.  Tlie 
obtiqiii  are  not  used  unless  the  spectator,  or  the  object  seen,  is 
moving. 

If  all  the  contents  of  the  orUt  are  removed,  the  orbital  branch 
rjf  the  superior  maxillary  nerve  may  be  seen  passing  through  the 
spheno-mniiUary  fissure,  and  dividinj;  into  two  branches — the 
,Tji6cntan«iM(s  mala;  which  ]uerces  the  malar  bone,  and  the  lempoial 
hraitdi,  which  pierces  the  outer  wall  of  the  orbit  to  reach  the  tem- 
]>oral  fossa. 
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The  Side  op  the  Neck. 

[The  head  is  to  be  drawn  as  far  back  as  possible  by  means  of  a 
hook  phiced  in  the  chin,  and  the  side  to  be  dissected  should  be 
fully  exposed  by  means  of  blocks  placed  beneath.  Before  begin- 
ning the  dissection  the  student  should  pass  his  finger  along  the 
median  line  of  the  neck,  and  recognise  the  following  points.  The 
lower  jaw,  and  from  an  inch  and  a  half  to  tw'o  inclies  below  it 
the  slight  projection  of  the  hyoid  bone ;  next  a  hollow,  corre- 
sponding to  the  thyro-hyoid  membrane,  and  below  it  the  pro- 
jecting angle  of  the  thyroid  cartilage  (pomum  Adami),  which  is 
very  small  in  women.  About  an  inch  oelow  the  pomum  Adami 
is  a  dip  corresponding  to  the  crico-thyroid  space,  and  this  is 
especially  to  be  noticed,  as  it  is  the  space  in  wnich  laryngotomy 
is  performed.  Below  tliis  will  be  felt  the  hard  ring  of  the  cricoid 
cartilage,  and  in  a  thin  subject  the  rings  of  the  trachea  may  be 
recogmsed  lower  down,  sometimes  also  the  isthmus  of  the  thyroid 
body  may  be  felt  crossing  the  trachea  at  a  variable  point. 

An  incision  is  to  be  made  from  the  chin  to  the  sternum,  and 
the  flap  of  skin  is  to  be  dissected  up  over  the  face.  The  platysma 
may  be  cleaned  in  the  upper  part  of  the  space  at  once,  and  it  will 
facilitate  the  operation  if  the  part  detached  from  the  clavicle  is 
held  down  with  hooks.] 

The  Platysma  Myoides  (Fig.  146,  6)  is  now  seen  to  reach  to 
the  side  of  the  lower  jaw,  where  it  is  partially  inserted.  The 
muscle  decussates  in  the  median  line  with  its  fellow  of  the  opposite 
side,  for  a  short  distance  close  to  the  jaw,  but  at  the  lower  part  of 
the  neck  a  large  triangular  interval  exists  between  them.  A  few 
small  branches  of  the  superficial  cervical  nerve  will  be  found 
piercing  the  muscle,  and  an  anterior  jugular  vein  may  sometimes 
be  seen  through  its  fibres. 

[The  platysma  is  to  be  carefully  reflected  like  the  skin,  the 
superficial  nerves  are  to  be  dissected  out  and  the  stemo-mastoid 
cleaned.] 

The  Superficial  Cervical  Kerve  (Fig.  146,  17),  which  is  of 
small  size,  is  seen  to  divide  into  two  or  three  branches  which 
supply  the  skin  over  the  anterior  triangle,  the  upper  one  com- 
municating with  branches  of  the  facial  nerve  below  the  jaw. 

The  Stemo-Cleido-Mastoid  Muscle  (Fig.  146,  28)  arises  by 
an  oval  tendon  from  the  top  of  the  Btemom,  and  by  a  broad  ten- 
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ilinonB  origin,  from  the  inner  third  of  the  posterior  honler  of  th«; 
clavicle.  Thia  Intter  is  of  very  variable  extent,  and  between  tha 
two  heads  of  origin  is  a  wrilular  inlflrval,  which  may  extnud  ftnf ' 
Slime  distanc«  up  the  neck.  The  muscle  is  inserted  across  th«i 
tiioatoid  proccsa  of  the  tem^ioral  bone,  and  into  the  outer  half  of, 
tlic  superior  curved  line  of  the  occipital  bone.  The  aUion  of  eacli, 
sterno-ina^toid  is  to  twist  the  head  and  flex  it,  so  aa  to  throw  the. 
chin  over  the  opposite  ahouldei  i  if  both  muxdes  act  together  they . 
draw  the  head  and  upper  part  of  the  spine  forwards,  as  in  risinfj 
from  a  pillow.  The  atemo-raastoid  is  supplUd  by  the  spinel  aoc«»<> 
Bciry  nerve  and  by  branches  of  the  deep  cervical  plexus.  Along^ 
the  poBterior  border  of  and  beneath  the  stemo-mostoid  will  baj 
Been  several  small  lymphatic  glands  {glavdaiit  conuiietutia).  j 

The  Deep  Oervical  fascia  is  now  seen  to  covet  in  the  part^ 
included  in  the  triangle,  and  to  extend  to  the  median  line  ;'! 
the  anterior  border  of  the  atemo-mastoid  should  be  dis.'iected  up 
a  little  and  lumed  b.icl;  tn  see  the  continuation  of  the  fnaeia  be- 
neath it.  The  faacia  gives  sheaths  to  all  the  musclea  of  the  &Dnt 
of  the  neck,  and  is  continued  into  the  thorax,  where  it  is  attached 
to  the  pericardiura.  It  forma  the  aheath  of  the  carotid  artery, 
which  is  now  to  be  seen  beneath  the  sterno-mastoid. 

[Opportunity  should  lie  taken,  before  the  tissues  are  in  any  way 
disturbed,  to  notice  the  parts  involved  in  the  operation  of  tyin;^ 
the  common  carotid  artery.  The  vessel  may  be  felt  and  indis- 
tinctly seen  enclosed  in  a  sheath  of  fascia,  and  the  point  where 
the  ligature  would  be  appUed  is  at  the  angle  formed  by  the 
Ktemo-mastoid  and  omo-nyoid  muscles,  the  latter  of  which  can 
sow  be  seen  throuf;h  the  fascia. 

It  will  be  advisable  to  examine  the  ligaments  of  the  inner  end 
of  the  clavicle,  before  detaching  it  in  order  to  reflect  the  stemo- 
raastoid  muscle.  The  sternal  origin  of  the  sterno-mastoid  must 
be  cut,  and  any  remains  of  the  pectoralis  major  be 

,      .....  ..g'jj,    _ .,.    .., 


order  that  the  ligaments  between  the  clavicle,  a        .    ,    _ 

rib,  and  also  between  the  two  clavicles,  may  be  cleaned,] 

Steroo-Clavicular  Articulation  (Fig.  156). 

The  IntcT-ciavicalar  ligament  {2)  is  a  strong  band  passing  across 
the  inter-clnviculat  notch  of  the  sternum,  and  attached  to  tltat 
bone  as  well  as  to  tlie  inner  extremities  of  the  two  clavicles. 

The  Stenuhclavicular  ligamtnt  (i)  may  be  considered  to  fonii  a 
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eaptaU  to  the  joint,  or  m&y  be  ilirided  into  anterior  and  potterior 
ligaments  The  fibres  p&RS  obliqnelj  from  the  innei  extremity  of 
the  clavicle  to  the  maipn  of  the  aiticulai  Biu&ce  of  the  sternum. 

The   Coito-elavieular  or  _ 

Shomioid  ligament  (3)  is 
a  strong  band  of  fibm  of 
a  Thomboidal  shape,  at- 
tached to  the  upper  aorface 
of  the  cartilage  of  the  first 
rib,  and  to  the  rough  im- 
pression on  the  under  sor- 
face  of  the  inner  end  of 
the  clavicle,  close  to  the 
articulatioii. 

[It  ia  supposed  that  the  clavicle  has  been  cut  close  to  the 
attachment  of  the  stemo-maatoid  in  the  dissection  of  the  posterior 
triangle  of  the  neck,  but  if  this  has  not  been  the  case  it  shonld 
now  be  divided.  The  inner  end  of  the  clavicle  being  then  drawn 
up,  the  costo-clavicular  ligament  is  to  be  divided  and  the  knife 
passed  into  the  atemo-daviculai  articulation  fejm  below  and  cIom 
to  the  clavicle.  B7  this,  one  of  the  synovial  membranes  will  be 
opened,  and  the  other  can  be  exposed  by  cutting  from  abovo 
close  to  the  sternum,  thus  leaving  the  inter-articakr  cartilage 
uninjured.] 

The  InteTartieular  fbro-eartiJage  (4)  is  circular  And  flat,  and  ia 
thinner  in  the  centre  than  at  the  circumference,  being  occaaionaUy 
perforated.  It  is  attached  to  the  clavicle  above,  and  to  the  Btemnm 
and  cartilage  of  the  first  rib  below,  and  by  its  citctunference  to 
the  ligaments  of  the  articnlation.  A  synovial  membrane  is  placed 
on  each  side  of  it  The  stemo-clavicular  is  an  arthroidal  joint 
admitting  of  exianrave  movements  of  the  clavicle  in  all  directions. 


Fig.  156. — Ligunenla  ot  the  ttmia-eUvicalar  ind  costo^temsl  aiticulAtiinii 
(fhimWilKm). 

1.  Anterior  iterao-clsricnlar  ligs-  bnnigbt  into  Tiev  by  the  n- 

ment.  raorml   of   the    ■nttrior    and 

2.  Inter-cIsTicnlai'  ligament.  porteriar  ligunenti. 

3.  Coato-cUricular     or     tiomboid      S.  Anterior  cotto-atemil  linmenti 

ligsinent;  aeen  on  both  ndes.  .ni..a— » — 1 j -i_ 

4.  InterarticuUr      fibro  •  cartilage, 


of  the  flnt  and  aeoond  nbi. 
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SThe  intoMtioilBr  fibro-cartilaRe  i»  to  Ijo  (Uvided  and  the  inner 
:  of  tile  clavicle  dislocnteJ,  ttm  fibres  of  the  eterno-livuid  which 
are  ittbLohed  to  it  beinc  sepaiatei].  The  Blenio-mMtoiil  (vrilh  tliu 
]](irlion  of  the  clavicloj  is  then  to  bo  turned  buck,  being  carefully 
gt!paral<^  irma  the  loscia  beneath.  The  s]iinal  accessoiy  nerro 
will  be  found  to  pierce  it  at  the  upper  part,  and  some  brauehes  of 
the  Jeep  cerviciJ  plexus  enter  the  under  Biirface  of  the  muscle.] 

The  ^ledl  Seacendeiu  Ifoni  Nerve  (Fifj.  I5S,  14}  is  now  to 
be  dJKsect^d  out.  It  w  either  upon  or  within  tho  sheath  of  the 
carotid  vee^ls,  und  ia  to  be  traced  upwards  to  tbe  9th  nerre 
(which  crosses  just  below  the  digastric  muscle),  and  downwards 
to  tlie  muBcles  in  the  front  of  the  neck  which  it  supplies,  vii., 
stemo-hyoid,  Btemo-thyroid,  and  omo-liyuid.  A  branch,  which 
may  lie  double,  will  be  found  to  come  fonvard  from  the  cervical 
pleius  to  join  the  nerve  and  form  a  loop  beneath  the  steruo- 
niaatoid.  This  is  the  mtnmunieaju  noni  nerve  (7),  and  conies  from 
the  2nd  luid  3ril  cervical  nerves. 

Th't  Anterior  Jugular  Vein  will  be  found  of  very  voriabla 
size,  and  neat  the  median  line  of  the  necL  It  may  receive  any 
of  the  veins  of  tho  upper  part  of  tbe  neck  when  of  good  fizc,  and 
opens  into  tlie  subclavian  or  external  jugular  \i.-in.  Its  siiti' 
depends  upon  that  of  tbe  external  jugular,  varjing  inversely 
with  it. 

[The  fascia  is  now  to  be  removed  from  the  superficiiil  nuiseles 
of  tlio  space,  but  the  carotid  sheath  should  be  left  nntouched  for 
tie  present.] 

The  Stemo-hyoid  (Fig.  157, 14)  is  the  most  auiierficial  niuseie  ; 
it  is  next  to  the  median  line,  and  only  separated  by  a  small  cellular 
interval  from  its  fellow  of  the  opposite  side.  It  arises  from  the 
back  of  the  first  piece  of  the  sternum,  from  the  first  costal  carti- 
lage, and  from  the  back  of  tlie  itmer  extremity  of  the  cluviclu  j 
and  is  ■inncrUd  into  the  body  of  the  hyoid  bone. 

The  Stemo-thjrroid  (Fig.  157,  15)  is  deeper  and  broader  thnn 
the  preceding  muscle,  by  which  it  is  partly  covered.  It  arifcs 
from  the  back  of  the  sternum  inunediately  below  the  stemo-hyoid, 
and  from  the  fiiBt  costal  curtilage ;  and  is  inserted  into  the  oblii[ue 
line  on  the  side  of  the  thyroid  cartilage.  It  very  generally  has  a 
trana^'erse  tendinous  intersection  in  its  fibres. 


E   THYHO-HYOID. 


The  Tliyro-hyoid  (Fig.  157,  r6)  is  a  dii«ct  continuation  of  the 
last  muBcIe.  It  aruet  from  the  oblique  line  of  the  thyroid  carti- 
lage, and  ia  iiuerted  into  the  body  and  part  of  the  great  comu  of 
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Fig.  157.— MuBclce  of  the  a . 

of  the  fiKUre  the  auperficuil  mtucleB  ai 
■ffilKin). 

1.  PoBlerior  bell  J  ot  digattrionj. 

2,  Its  antariar  belly.     Apoaeurotio 

Sullej,  through  which  its  ten- 
on is  Mta  pudBg.  attochiKl  to 
the  bodjr  of  the  oabyoides,  3. 
4.  Slylo-hyoideus  muecle. 
6.  Ujlo-hyoideui. 

6.  Genio-hyoideiu. 

7.  The  tODgue. 

8.  Hyo-gloBsus. 

9.  Stylo-gloMus. 
10.  Stylo-pharyngpua. 
IL  Stema-cleido-masteideu?. 

12.  It*  Mernal  origin. 

13.  lu  clavicular  origin. 


14.  Slem^-hyoid. 

15.  Etemo-thyraid  of  tho  right  aide. 

18.  Thyio-hyoid. 

17.  Anterior  belly  of  the  omo-lyoid. 

IB,  18.  lU  po«1«rior  belly ;  on  the 
left  ude,  the  tendon  of  the 
muKlo  is  leen  to  be  boond 
down  by  a  poTtion  of  the  deep 
eerrical  fancia. 

19.  GUvicolar  portion  of  the   tia- 

20.  Scnientu  anticua,  of  the  right 
SI.  Scaleoui  poiticua;  the  KaloQaa 
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the  hyoid  bone  beneath  the  omo-hyold.  A  hiiibII  special  Lranch 
of  nerve  from  the  9th  Bhonld  be  traceil  to  this  muacle. 

The  Omo-hyoid  (Fig.  157,  17]  can  now  be  seen  in  it^  whole 
length,  crossing  the  nect  benenth  the  stern o-martoid,  and  con- 
HiBting  of  two  hellies  united  by  a  Bmnll  tendon,  which  has  t>ecn 
seen  to  be  held  down  to  the  clnvicle  and  first  rib  by  a  process  of 
the  deep  cernc^  fascift  (n.  p.  327). 

It  arisa  from  the  upper  muigin  of  the  scnpulu  clo»:  to  tlm 
notch,  and  from  the  transvene  ligament  whir,h  conveitg  tlie  BUpnt- 
flcajjular  notch  into  s  hole.  It  ia  interl^d  into  tlie  body  of  the 
hyoid  bone  external  to  the  aUimo-hyoid,  and  superficial  to  tlie 
thyro-hyoid  muscle. 

These  fonr  nmacles  are  direct  or  indirect  deprcMots  of  the  hyoid 
bone  They  are  al!  mipflied  liy  the  deacendcns  noni  nerve,  eicept 
the  thyro-hyoid,  which  receives  a  specinl  brancli  from  the  Otli 

The  Digastric  (Fig.  157,  i)  mnscle  consists  of  two  portions, 
placed  in  front  of  and  behind  the  submaxillftry  gland  above  the 
hyoid  bone,  to  which  the  intermediate  tendon  is  attached.  It 
arises  from  ilie  groove  on  the  inner  side  of  the  miistoid  process  of 
the  temporal  bone  ;  and  is  instrfeil  into  the  digastric  fossa  at  the 
lower  border  of  the  inferior  maxilla  close  to  the  median  line.  Its 
action  is  to  open  the  mouth,  or  if  the  jaw  is  fixed,  to  raise  the 
hyoid  bone  and  larynx.  Its  posterior  belly  is  nupplud  by  a  branch 
of  the  7th  nerve,  and  the  anterior  by  the  mylo-Lyoid  branch  of 
the  inferior  dental  nerve  (Oth). 

The  Stylo-hyoid  (Fij,-- 157,  4)  is  the  muscle  in  immediate  con- 
nection with  the  posterior  belly  of  the  digastnc,  which  passes 
through  its  fibres  close  to  the  hyoid  tone.  It  nmcs  from  the  outer 
aide  of  the  styloid  process  of  the  temporal  bone  between  the  stylo- 
pharyngeus  and  atylo-j^doaaus  muscles;  and  is  inserted  into  the 
upper  surface  of  the  body  of  the  hyoid  bone.  It  is  lupptied  by  a 
bmnch  of  the  7th  nerve. 

[The  sheath  of  tlie  carotid  artery  derived  from  the  cen-ical 
fascia  is  now  to  be  opened.  The  desccndens  noni  nerve  hna 
already  been  traced  upon  it,  and  within  will  now  he  found  the 
common  carotid  artery  nearest  the  median  line  ;  external  to  that 
the  pneumo-caatric  (or  vagus)  nerve,  and  still  more  externally  the 
internal  jugular  vein.    Beuind  the  sheath  will  be  Ibmid  the  trunk 
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of  the  sympathetic  nerve  lying  parallel  with  the  vessels,  and 
crossing  transverselv  behind  them  at  the  lower  part  will  be  seen 
the  inierior  thyroid  artery.  The  sheath  is  to  oe  carefully  dis- 
sected away,  and  the  branches  of  the  artery  and  vein  followed 
out  and  cleaned  as  far  as  the  dissection  will  admit  ofl  The  laree 
9th  nerve  will  be  found  crossing  the  external  and  internal  carotids 
in  a  curved  direction  immeduttely  below  the  digastric  muscle, 
and  the  superior  laryngeal  branch  of  the  pneumo-gastric  crosses 
behind  them  a  little  lower  down.] 

The  Common  Carotid  Artery  (Fig.  158,  14)  has  the  same 
relations  on  both  sides  of  the  neck  from  the  sternoclavicular 
articulation  upwards,  though  its  origin  is  different  on  the  two 
sides.  On  the  right  side  it  commences  at  the  stemo-clavicular 
articulation,  by  the  bifurcation  of  the  innominata  into  common 
carotid  and  subclavian  arteries,  but  on  the  left  side  it  begins  at 
the  arch  of  the  aorta.  Its  direction  in  the  neck  is  upwards  and  a 
little  outwards,  and  would  be  sufficiently  indicated  by  a  line  from 
the  end  of  the  clavicle  to  the  external  auditory  meatus ;  and  it 
ordinarily  divides  at  the  level  of  the  upper  border  of  the  thyroid 
cartilage  into  external  and  internal  carotids,  which  lie  at  first  side 
by  side,  the  external  being  nearer  the  median  line. 

It  has  in  front  of  it  the  sternal  origin  and  anterior  border  of  the 
stemo-mastoid,  and  the  lower  parts  of  the  stemo-hyoid  and  thy- 
roid muscles ;  it  is  crossed  by  the  omo-hyoid  muscle  and  superior 
thyroid  vein,  and  quite  superficially  by  the  platysma;  close  upon 
the  vessel  throughout  are  the  descendens  noni  nerve  and  the 
sheath,  and  crossing  the  sheath  at  the  lower  part  is  the  middle 
thyroid  vein,  and  at  a  variable  point  the  stemo-mastoid  artery. 
Behind  the  artery  are  the  sheath,  the  sympathetic  cord,  and  its 
middle  cervical  ganglion :  the  inferior  thyroid  artery,  and  the 
longiis  colli  and  rectus  capitis  anticus  major  muscles.  To  its 
outer  side  are  the  pneumo-gastric  nerve  and  the  internal  jugular 
vein ;  and  to  the  inner  side  the  trachea,  larynx,  and  thyroid 
body  :  the  pharynx,  oesophagus,  and  recurrent  laryngeal  nerve. 

The  point  of  bifurcation  of  the  common  carotid  may  vary 
a  little,  but  is  more  frequently  above  than  below  the  thyroid 
cartilage. 

Surgery. — To  tie  the  common  carotid,  artery  (Fig.  148,  e).  This 
may  be  accomplished  either  above  or  below  the  omo-hYovd^Vs^ 
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of  the  neck  (drawn  by  J.  T.  Gmy). 

1,  OrcLpital  arti'ir. 

U.  CoQimon    carotid    nrtery    with 

2.  Fiicml  lein.    ' 

dtai'indcna  Eoni  nerve. 

3.  Spinal  BoeeMOry  iipivc. 

13.  Inner  end  of  rlnviele  (n-flcrtcd). 

4.  Faeiiil  ortcry. 

IG,  St^nio-hyoid. 

6.  Iiitonialiuiriilnr  i-eiii. 

17.  Subi'Uvian  vein  (cut). 

6.  Hypoglossal  nf  rvc. 

IS.  Omo-hvoid. 

7.  CommuniCBJis  noni  neire 

19.  Subclai-iun  artery  si'-injioff*''" 

8.  Lingunl  arter)'- 

thvroid  axis  and  the  iiitemul 

9.  Pneumn-iaatrie  nprvp. 

niammnrv  iirtery. 

0.  Superior  larj-ngcol  ncn-c. 

20.  Inferior    .■frvieuf    gflnjUon    of 

13.  Steroo  -  deido  - 1 
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above  the  muscle  is  the  better  situation.  An  incision  three  inches 
in  length  along  the  anterior  border  of  the  stemo-mastoid,  begin- 
ning at  the  level  of  the  hyoid  bone,  will  allow  that  muscle  to  be 
turned  outwards  sufficiently  to  bring  the  omo-hyoid  into  view. 
In  the  angle  between  the  two  muscles  the  carotid  is  to  be  found, 
and  this  part  of  the  operation  will  be  much  facilitated  by  slightly 
reflecting  the  omo-hyoid  towards  the  median  line  (Fig.  146). 

The  descendens  noni  nerve  may  be  seen  on  the  sheath  of  the 
vessels,  and  is  to  be  avoided,  and  the  sheath  is  to  be  carefully 
opened  on  its  inner  side  so  as  to  avoid  possible  injury  to  the 
internal  jugular  vein.  The  needle  is  to  be  passed  from  tlie  outer 
side,  care  being  taken  not  to  include  the  pneumo-gastric  nerve  or 
the  sympathetic.  On  the  dead  body  the  vein  is  frequently  empty, 
and  is  liable  to  be  injured  unless  the  sheath  be  opened  well  to  its 
inner  side. 

The  operation  below  the  omo-hyoid  might  be  performed  through 
a  similar  incision  along  the  border  of  the  lower  part  of  the  stemo- 
mastoid,  but  would  be  facilitated  by  dividing  the  sternal  origin  of 
the  muscle.  The  stemo-hyoid  and  thyroid  muscles  would  require 
to  be  turned  inwards,  or  even  divided,  in  order  to  reach  the 
vessel. 

The  Intemckl  Carotid  Artery  (Fig.  159,  2)  ascends  to  the 
base  of  the  skull,  lying  close  to  the  pharynx  and  upon  the  prever- 
tebral muscles  and  sympathetic  cord.  It  is  first  to  the  outer  side 
of  the  external  carotid  and  at  the  same  level,  and  is  crossed  by 
the  9th  nerve  with  the  digastric  and  stylo-hyoid  muscles  ;  but  it 
cropses  the  superior  laryngeal  branch  of  the  pneumo-gastric.  Its 
course  is  then  deeper  than  the  external  carotid,  from  which  it  is 
separated  by  the  stylo-glossus  and  stylo-pharyngeus  muscles  and 
glosso-pharyngeal  nerve,  and  it  finally  enters  the  carotid  canal  in 
the  petrous  bone. 

The  internal  carotid  will  be  more  fully  traced  out  in  the  dis- 
scctioii  of  the  pharynx. 

The  External  Carotid  Artery  (Fig.  158)  is  derived  from  the 
common  carotid  opposite  the  upper  border  of  the  thyroid  car- 
tilage, and,  lying  to  the  inner  side  of  the  internal  carotid,  ascends 
to  between  the  ear  and  the  jaw,  where  it  gives  off  its  terminal 
branches.  It  is  crossed  by  two  muscles  and  a  nerve  (the  digastric 
and  stylo-hyoid  muscles  and  the  9th  nerve),  and  is  alao  «ft;\«s»&i^ 
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by  two  mnsclea  and  a  nerve  (the  atylo-glossHS  anil  atylo-pIiar)i 
geuH  mnicles  and  gloaao-pharyngpal  nerve)  from  the  iitteM 
ciirotid  at  the  tijiper  part,  where  that  vessel  lies  deeper  thaKJ 
It  is  crossed  by  tbe  lint^ial  aud  facial  veina,  and  enters  ff 
suhntance  of  the  parotid  ghind  behind  the  angle  of  the  Jaw,  i 
it  lie«  beneath  the  facial  nerve  and  the  conmencenmnt  of  | 
exteninl  jiignlor  vein. 

Its  fmiidia  may  be  divided  into  thiv'o  sets,  each  c 
three  branches. 

Aiitorior  set  :  1,  Saperior  Thyroid  ;  2,  Lingual  ;  3,  FaciaL  I 

Posterior  set ;  1,  Occipital  ;  2,  Poaterior  Auriculot ;  3,  T 
Slustoid.* 

AsoHndingset;  l,Tempottili  8,  Internal  Maxillary;  3,  A 

ing  PhatyngeaL  j 

The  anterior  and  poeteiior  seta  con  now  be  partly  dissected ;  Cb 
axcending  will  be  given  in  other  dissecttooB,  ■ 

The  Superior  IliyToid  Arterjr  (Fig.  168,  i:}  nuu  foFwBX 
beuetith  tbe  depressor  muscles  of  the  hyoid  bone,  and  then  down 
ward  Ui  the  thyroid  body,  which  it  sitppliee,  ana.^tonio&ing  witi 
the  infeiiur  thyroid  ui'ti-ry  irom  the  subclavian,  and  with  ihi 
thyroid  ve.iseb  of  the  opposite  side.  It  gives  olF  a  hyoid  braiidi  U 
the  parts  about  tlio  hynid  bone  ;  the  tupcrior  laryngeal  fcraneS 
wldch  pierces  the  thyni-hyoid  membrane  with  the  correspoudinj 
nerve  ;  and  the  erica-thyroid  branch,  which  luiaatomoses  with  it 
fellow  of  the  opposite  side  across  the  crtco-thj-roid  uicmbrune 
Also  a  luperficinl  diMcndiiy  branch,  which  supplies  the  depresso: 
muHch'S  of  tiie  liyoid  bone,  and  from  which  the  sfcmo-?ji<t>tou 
arlcnj  ia  frequently  derived. 

The  crico-thyruid  branch  is  considered  to  lie  one  of  the  dtuigen 
of  laryngotomy,  but  the  fact  of  its  being  parallel  to  the  knift 
when  entered  trans verHoly,  as  it  ordinarily  is  in  the  operation 
renders  ita  division  unlikely,  whilst  its  email  si/e  would  cauH 
Huch  an  accident  to  be  of  slight  importance. 

The  Lingual  Artery  (Fig.  168,  8).— Only  a  very  small  portion 
of  llio  lingiuil  artery  is  now  vJHible,  running  transversely  npoa 


le  tterno-Diantoid  i"  perllnpl  m 
raof  Ihn  piternal  cnrotid  Ihni 
complete  tho  thrai  braiicliM  of  Ibe  posleriur  «e 
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the  middle  constrictor  of  the  pharynx  immediately  above  the 
hyoid  bone,  and  disappearing  beneath  the  edge  of  the  hyoglossos 
muscle.  The  remainder  of  the  vessel  will  be  given  in  the  dis- 
section of  the  submaxillary  region. 

The  Facial  Artery  (Fig.  158^  4)  passes  upwards  and  forwards 
beneath  the  digastric  and  stylo-hyoid  muscles^  and  through  the 
substance  of  the  submaxillary  gland  to  the  jaw,  which  it  crosses 
immediately  in  front  of  the  masseter  muscle ;  it  will  be  followed 
out  in  the  dissection  of  the  face.  Its  inferior  palatine  and  ton' 
sillitic  branches  may  be  seen  disappearing  between  the  stylo- 
glossus and  stylo-pharyngeus  muscles,  and  will  be  afterwards 
dissected ;  its  submaxUlary  branches  (two  or  three)  enter  the 
gland ;  and  the  mbmental  branch,  often  of  huge  size,  runs  forward 
over  the  mylo-hyoid  muscle  to  the  chin,  where  it  supplies  the 
surrounding  tissues. 

The  facial  frequently  arises  in  common  with  the  lingual  artery, 
in  which  case  the  vessel  passes  beneath  the  hypo-glossal  nerve. 

The  Occipital  Artery  (Fig.  158,  i)  is  only  seen  in  its  first 
part  It  runs  backwards  along  the  inferior  border  of  the  digastric, 
and  may  always  be  recognised  by  the  fsict  that  the  9th  nerve 
(hypoglossal)  hooks  round  it.  The  occipital  artery  crosses  the 
following  important  structures,  the  hypoglossal  nerve,  iutemal 
carotid  artery,  pneumogastric  nerve,  internal  jugular  vein,  spinal 
accessory  nerve,  and  S3rmpathetic  trunk.  It  gives  a  small  pos- 
terior meningeal  branch  to  enter  the  jugular  foramen. 

The  PoBterior  Auricular  Artery  runs  along  the  upper  border 
of  the  digastric,  and  can  only  be  seen  by  turning  that  muscle  a 
little  down.  At  the  mastoid  process  it  gives  tiie  styUMnastoid 
branch  to  the  stylo-mastoid  foramen,  and  then  supplies  the  pinna. 

The  Stemo-Mastoid  Artery  is  a  small  branch  of  uncertain 
origin,  coming  either  from  the  external  carotid  artery  near  its 
commencement,  or  from  the  occipital  or  superior  thyroid  arteries, 
or  both  the  latter.  It  is  of  small  size  and  enters  the  under 
surface  of  the  stemo-mastoid  muscle,  crossing  the  carotid  sheath. 

Veins  corresponding  to  the  branches  of  the  external  carotid 
artery  take  nearly  the  same  courses  as  those  vessels,  and  tenni- 
nate  as  follows  :  The  internal  maxillary  and  temporal  veins  unite 
in  the  parotid  to  form  the  External  Jugular  Vein,  which  after- 
wards receives  the  posterior  auricular  vein.    All  the  other  veina 


open  into  the  Internal  Jugiilar  Vein  directly,  or  into  an  Anterii 
.Ingular  if  one  exists,  Imt  the  facial  vein  frequently  joins  dj 
titernal  jugular. 

The  Intemal  Jugular  Vein  (Fig.  1S8,  5)  i»  deeply  placed  l( 
the  outer  side  of  the  internal  carotid  artery  immediately  bel« 
the  baae  of  the  akull,  being  crossed  by  the  stylo-gloBsus  and  etjd 
pharyngeua  mnacles  and  the  glosso-phaijngeal  nerve  Havn 
been  croamil  by  the  digastric  and  atylo-hyoid  and  the  ocd^ 
artery,  it  is  covered  by  the  stemo-raastcdd  for  the  rest  of  i 
•.'uurae.  It  lies  to  the  outer  side  of  the  internal  and  commi 
canrtid  urterius,  having  the  pneumD-gaatric  nerve  between  it  al 
them,  and  ia  encloHed  in  Uie  carotid  Hhcath  of  cervical  toad 
After  receiving  the  superior  and  middle  ibyniid  veins,  ti 
jugular  yein  unitca  with  the  eulidavian  vein  to  form  the  om 

At  the  posterior  aspect  of  the  junction  of  the  two  veins,  on  t£i 
left  side  of  the  body,  will  be  found  the  point  of  entrance  of  dH 
Thoraeie  Oacl.  This  tube  ahould  be  carefidly  preserved,  and  wQ 
bo  Bubseijucutly  laoiv  fully  ilisaectcd.  A  lorre- ponding  bul mucl 
smaller  duct  (right  lymphatic  duel)  may  be  found  on  the  righ 
side  of  the  body. 

The  Fneumo- gastric  Nerve  (Fig,  159)  (8th  jair)  is  only  seei 
in  its  cervical  portion  at  pre^nt.  It  ia  enclosed  in  the  caroti( 
sheath,  lying  between  the  jugidar  vuin  and  the  artery,  nnd  enter 
the  superior  ajierture  of  the  lliorax,  pasaiug,  on  the  right  side 
between  the  subclavian  artery  and  the  innominate  vein,  and  01 
the  left  side  between  the  common  carotid  uad  nnbclavian  artcrie 
^ind  behind  the  innominate  vein. 

Its  SaperioT  Lanfngeai  branch  (9)  curriug  fornarda  beneath  tti 
internal  carotid  artery,  apjiears  opposite  the  byoid  bnne,  tan 
piercea  the  thyro-hyoid  membrane  to  supply  the  rancoua  mem 
brane  of  the  larynx.  Before  entering  the  larynx,  the  nerve  givei 
a  small  rxlemal  lanfngeal  branch,  which  runs  obliquely  down 
wards  under  the  atemo-thyroid  muscle  to  supply  the  crino 
tliyroideus,  one  of  the  intrinsic  muscles  of  the  larynx. 

The  Eteamnl  iiurynflfiii]  A>n'(  (21)  (inferior)  is  seen  run ninf 
along  the  side  of  the  trachea  and  disappearing  beneath  the  (owe 
border  oE  the  inferior  constrictor  of  the  pharynx.  It  takes  ( 
different  course  on  the  two  aides  of  the  body ;  on  the  right  ariainj 
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from  the  pncumo-gastrio  in  the  neck,  and  winding  roami  t^ 
subclavian  artery  ;  on  the  left  arising  in  the  thorax,  and  tnrnil^ 
round  the  arch  of  the  aorta,  ] 

The  Cantiae  Nervtt  (17)  are  one  or  two  alondnr  hranohes  of  tU 
pneumo-gastrii:  in  the  lower  part  uf  ihe  neck,  nmning  into  tlH 
thorax  to  join  tlie  cardiac  plexuses.  i 

The  ETpoglOHSl  Nerve  <Fig.  158,  6)  (Stli  pur)  nppeaa 
below  the  poeterior  bally  of  the  digastric  niusde,  hooking  roun| 
the  occipital  ortciy  and  then  cnrving  forward  oupeiliciaUj  to  tU 
great  vcsaela.  It  then  pitMses  beneath  the  tendon  of  the  digastzfl 
close  to  the  hjoid  boQe,  where  it  is  seen  in  the  angle  between  tli 
two  bellies  of  tlic  muscle  lying  upon  the  hyo-gloeeue  muscle,  aai 
finally  disappears  beucalli  the  posterior  bonier  of  the  mylo-hjoH 
muscle.  1 

Its  detixnding  branch  {ramna  deacendena  noni)  arises  oppomW 
the  occipital  artery,  and  luns  downward  and  forward  either  upoli 
or  within  the  carotid  aheatb,  to  snpply  the  steruo-hyoid,  aterao 
thyroid,  and  omo-hyoid  musclea,  and  to  form  one  yr  more  loopi 
with  the  communicinu  noni  branch  from  the  ceiriiv-d  plcsiis. 


1                        1.  GMScrinn     gangliun     of     5lh 

18.  Third  cervifal  nerve. 

19.  Thyroid  body. 

S.  latcma]  mrodd  nrtcrv. 

20.  Fourth  i-emeiil  nene. 

3.  I'hHiyngejU  hraneh  of  pneumo- 

21, 21.  Left    recurrent     larjngeo 

6.  Linpial  iicr>-e  (6th). 

22.  Bpiiml-BMMaorytonmiuuieatin 
with  cerricui  mm». 

6.  Si>ind-a«e»soryncrre. 
8.  Intorml  jugular  <eia  (But). 

23.  TrachM. 

24.  Uiddlo    cervical    gnn|-1inn      ( 

Byn,nathetie. 
25.  Middfo  cardiac  ncrre  of  pnc-umo 

9.  Superior  larjnpeal  ni'ne. 

10.  Qanglion  of  truck  of  poeiima- 

2fi.  pCnit: 'nerve  (cat). 

1                       11.  I^™gk^'''iierye    on    hyo- 

27.  Left  oarotid  artiTV. 
S8.  Brachial  plexua. 

1                        12.  Dttlo      'communicating      with 

2D,  Phrimio  nerve  (out). 

eighth  and  firat  oinical  nerre. 

13.  Eltfliual  laryngeal  nerve. 

BjmpatLctie. 

14.  Socond  wrv'iral  nme  looping 

31.  ruhnonary  plcios  of  imeimu: 

with  firrt. 

KBBtric. 

32.  ThoiBoie  aorta. 

constnttor. 
16.  Superior  cErricttl    ganglion    of 

34.  \  ena  azjgoB  suj*nor. 

•ympothttic. 

35.  Vena  atygoB  nimor. 

17.  Superior      eardiK      nerve      of 

38.  Oanghalod  cord  of  sjmpathctit 

pnoumo-gaatnc. 
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The  nerve  to  the  thyro-hyoid  mtwcfe  ia  a  very  delicate  branch 
derived  from  the  9th  nerve,  just  before  it  passes  beneath  the" 
digastric. 

The  Sympathetic  (Figs.  159  &  160)  in  the  neck  lies  behind 
the  carotid  sheath  npon  the  prevertebral  mnscles.  It  is  a 
greyish  nerve  which  has  three  cervical  ganglia  developed  npon  it, 
of  which  only  the  upper  two  can  now  be  seen,  the  lowest  being  on 
the  neck  of  the  first  rib. 

The  superior  cervical  ganglion  (i6)  is  a  fusiform  enlargement  of 
the  nerve  behind  the  internal  carotid  artery,  and  lying  upon  the 
rectus  capitis  anticus  major.  It  gives  branches  of  c(ymrn,wnxcaiion 
to  the  8th  and  9th  nerves,  and  also  to  the  four  upper  cervical 
nerves :  and  branches  of  distribution  to  the  internal  carotid 
artery ;  to  the  branches  of  the  external  carotid  artery  (nervi 
molles) ;  to  the  pharynx,  joining  the  pharyngeal  plexus ;  to  the 
superior  laryngeal  nerve  (occasionally)  ;  and  the  tujperioT  cardiac 
nerve  to  the  cardiac  plexus. 

The  middle  cerviecU  or  thyroid  ganglion  (24),  is  opposite  the  5th 
cervical  vertebra  and  usually  over  the  inferior  thyroid  artery. 
From  this  ganglion  branches  of  communication  go  to  the  fifth  and 
sixth  cervical  nerves ;  thyroid  branches  are  distributed  upon  the 
inferior  th3rroid  artery ;  and  the  middle  cardiac  nerve  passes 
into  the  thorax,  communicating  with  the  recurrent  laiyngeal 
nerve. 

The  Spinal-Acc6(Mory  Kerve  (Fig.  158,  3)  (8th  pair)  appears 
below  the  digastric  and  dose  to  the  transverse  process  of  the 
atlas.  It  pierces  the  deep  surface  of  the  stemo-mastoid  muscle, 
giving  branches  to  it,  and  then  emerging,  crosses  the  posterior 
triangle  to  the  tiapenus. 

The  Cervical  Tlezoa  (Fig.  158)  is  formed  by  the  anterior 
branches  of  the  four  upper  cervical  nerves,  but  the  loop  from  the 
1st  nerve  to  the  2nd  is  of  very  small  size  and  cannot  be  well  seen 
in  this  stage  of  the  dissection.  The  2nd,  3rd,  and  4th  nerves 
appear  between  the  rectus  capitis  anticus  major  and  the  middle 
sodenus.  Each  of  these  nerves  communicates  with  the  one  above 
and  below  it,  and  thus  the  superficial  and  deep  cervical  plexuses 
are  formed.  The  branches  of  the  superficial  cervical  plexus  have 
been  already  dissected  in  the  posterior  triangle,  and  can  now  be 
traced  to  their  source, — ^the  great  auricular,  small  o(i<:>Y^^^(a^vis^ 


superficial  cerrical  bnuchea  to  the  2nd  and  3nl  nerves,  imd  tl| 
descending  bnutches  to  tlie  3nl  and  4lh  nerves. 


1^ 
I  III 


The  brandicB  of  tlio  d(!('p  ccrrictil  jilcius  nrc — 
I.  Communicaliiuj  iirantliea  wilii  the  Ptli  and  9tli  craninl  n 
and  the  Bjmpathetic,  which  will  afterwnrds be  dirisected. 


ANTERIOR  TRIANGLE  OF  THE  NECK.  369 

2.  Mtiscular  branches  to  the  rectoB  capitis  anticos  major,  rectos 
minor,  and  rectus  lateralis. 

3.  The  Communicansnoni  (7)  usually  consisting  of  two  branches 
from  the  2nd  and  3rd  nerves,  which  join  the  descendens  noni 
branch. 

4.  The  Phrenic  nerve  (11)  arising  from  the  4th  nerve,  and 
having  in  addition  a  branch  of  communication  with  the  5th.  It 
lies  upon  the  scalenus  anticus,  getting  to  its  inner  border  at  the 
lower  part  of  the  neck,  and  will  subsequently  be  traced  to  the 
diaphragm. 

5.  Muscular  branches  are  derived  from  the  deep  plexus,  which 
go  to  the  stemo-mastoid,  levator  anguUd  scapulss,  and  trapea^ns 
muscles,  and  also  to  the  scalenus  medius. 

Anterior  Triangle  of  the  Neck* 

After  the  dissection  of  the  side  of  the  neck  is  completed,  by 
replacing  the  stemo-mastoid  muscle  in  its  proper  position,  the 
boundaries  and  contents  of  the  anterior  triangle  will  be  fully 
seen. 

The  Anterior  Triangle  (Fig.  146)  of  the  neck  is  bounded  tit 
front  by  the  median  line  of  the  neck;  and  hMnd  by  the ^temo- 
mastoid  muscle.  Its  base  is  above,  and  is  formed  by  the  lower 
jaw  and  a  line  from  the  angle  of  the  jaw  to  the  mastoid  process ; 
the  apex  is  below,  at  the  top  of  the  sternum. 

The  skin  and  superficial  fascia,  the  platysma,  the  deep  fsuBcia, 
and  the  superficial  nerves  have  been  turned  aside  to  expose  the 
contents  of  the  triangle,  which  are  as  follows.  The  digastric  and 
stylo-hyoid  muscles  are  seen  to  cut  off  the  submaxillary  triangle, 
in  which  is  lodged  the  submaxillary  gland,  resting  upon  the 
mylo-hyoid  muscle  between  the  jaw  and  the  hyoid  bone.  Below 
the  hyoid  bone  will  be  seen  the  stemo-hyoid,  the  stemo-thyioid, 
and  thyro-hyoid  muscles ;  and  the  anterior  belly  of  the  omo-hyoid 
which  runs  obliquely  across  the  triangle,  dividing  it  into  an 
upper  and  lower  part. 

The  common  carotid  artery  comes  into  view  between  the  stemo- 
mastoid  and  omo-hyoid  muscles,  with  the  descendens  noni  nerve 
superficial  to  it,  and  the  internal  jugular  vein  to  its  outer  side  and 
concealing  the  pneumo-gastric  nerve.    The  external  and  internal 


caiotidfl  are  seen  at,  or  near,  the  upper  bonier  of  the  UiyJ 
cnrtilage,  and  are  crossed  superficially  by  the  hypoglossil 
both  croM  the  superior  laryngeal  neire,  whieli  is  eeeo  posdnj 
the  kryiw  between  the  middle  and  inferior  constrictow  of  t 
pLaryni,  Ui  the  inner  side  of  the  carotid  vcbscIs. 

The  superior  thyroid,  lingual,  and  facial  arteries 
part  in  the  anterior  portion  of  the  space ;  and  the  occipital  art 
is  seen  turning  backwanla  below  the  digoatric,  and  in  relat 
with  the  hypoglossal  nerve. 

The  Face. 

The  face  ia  the  only  region  in  which  it  n-ill  be  conTcnieat, 
make  different  disfleetions  on  Uie  two  dJea,  i.e.,  of  the  muBilea  li 
TesseU  on  one,  and  of  the  nervefi  on  the  other  ;  and  the 


are  therefore  advised  to  adopt  this  metbod  of  proceeding.  i 

Before  commencing  the  diEsection,  Uic  stndent  should  obscdl 
the  external  anatomy  of  the  eye  and  its  appendages,  so  that  liii 
may  be  seen  m  a-i  naturul  a  condition  as  possible. 

On  tlie  miii„iji  ut  tin;  orbit  w  thf  eitpci-ciliitm  or  cy>.'l>row, 
ridge  ul  thickened  -kin  covered  with  hairs.  The  eyelids  c 
palpcliTfr  are  two  thin  fold«  composed  of  eartiliige,  muscle,  an 
biscia,  covered  b^  the  bHu  externally,  and  lined  by  the  coK 
junctiva  Gontmned  Jitim  the  siufoce  of  the  eyeball.  The  point 
of  junction  of  the  two  lida  are  called  the  inner  and  outer  canth 
and  along  the  free  border  of  the  lids  will  be  seen  the  cilia  or  cy( 
laahcB,  which  in  health  curve  upwards  from  the  upjicr,  and  do«*n 
waida  from  the  lower  lid. 

Before  opcniny  the  lids  they  should  be  drawn  forcibly  outwan 
towardii  the  temple,  in  onlet  to  make  tense  and  prominent  th 
little  te,ndo  oculi  at  the  inner  cantlius. 

Surgery. — The  tendo  oculi  is  inijmrtant  aa  the  giiide  to  tb 
lauhryiival  sac  when  it  is  necespary  to  intiwluce  a  knife  into  it  ii 
cases  of  lachrymal  abacess,  and  the  student  should  practise  thi 
little  operation  at  once  as  follows  : — Drawing  the  eyebds  ontwan 
to  render  tlie  tendon  tense,  a  narrow  knife  held  with  the  bad 
towards  the  nose  ia  entered  vertically  inunediateiy  below  il,  am 
passed  downwanls  and  a  little  backwards  behind  the  lowe 
margin  of  the  urbit ;  the  handle  of  thi:  knife  being  then  brongh 


'*  -  _ 
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against  the  forehead,  and  the  point  pushed  downwaid  and  a  little 
outward,  it  will  be  felt  to  be  in  the  nasal  duct,  and  a  probe  can 
be  passed  down  into  the  nose  without  difficulty. 

The  lids  being  separated, 
close  to  the   inner  canthus 


Fig.  161. 


will  be   seen  a  small  space 

called  the  locus  lachrymalisy 

and  on  the   free  margin  of 

each  lid  close  to  this  will  be 

seen  a   little  eminence  (pa- 

pilla  lachrymalis)  perforated 

by  a  minute  hole,  the  punC' 

turn  lachrymale  (9).    A  small 

probe    introduced   vertically 

through   the    punctum    will 

pass  horizontally   along   the 

canaliculus  into  the  lachrymal 

sac  (12),   situated  in  the  groove  in  the   lachrymal  bone  and 

beneath    the    tendo    oculL     This   is   a  delicate    fibrous    bag 

wider  above  than  below,  where  it  is  continuous  with  the  nasal 

duct     It  is  lined  with  mucous  membrane  having  a   ciliated 

epithelium.    The  canaliculi  may  be  opened  up  upon  the  probe  or 

with  a  fine-pointed  pair  of  sdssors,  when  a  good-sized  probe  may 

be  readily  introduced  into  the  sac  and  bo  pushed  down  into  the 

nasal  duct  and  nose.    If  the  upper  lid  is  everted  over  a  probe, 

the  conjunctiva  lining  it,  and  the  Meibomian  glands  beneath  it, 

running  in  parallel  rows  to  the  free  margin,  will  be  seen. 


Fig.  161.— Appendages  of  the  eye  (from  Wilaon). 


1.  Superior  tarsal  cartilage. 

2.  Lower  border  of  the  cartilage  on 

which  are  seen  the  openings 
of  the  Meibomian  glanos. 

3.  Inferior  tarsal  cartuage^  along 

the  upper  border  of  this  car- 
tilage the  openings  of  the 
Meibomian  glands  are  like- 
wise seen. 

4.  Lachrymal  gland;   its  superior 

or  orbital  portion. 

5.  Inferior  or  palpebral  portion. 


6.  Lachrymal  ducts. 

7.  Plica  semilunaris. 

8.  Canincula  lachrymalis. 

9.  PuDcta    lachrymaUa     of     the 

lachrymal  canals. 

10.  Superior  lachrymal  canal. 

11.  Inferior  lachrymal  canaL 

12.  Lachrymal  sac. 

14.  Dilatation  of  the  nasal   duet, 

where  it  opens  into  the  in- 
ferior meatus  of  the  nose. 

15.  Nasal  duct. 


Close  to  the  inncT  canUiiis  is  a  redduh  bodj,  tlie  c 
iadirymalu  (8),  composed  of  mucous  follicles,  and  external  1 
a  minute  eeimlunar  fold  of  coigunctiviL,  culled  the  plie» 


lanarii  (7),  the  representative  of  tlie  ■memhrana  niciilmia  of  I 
cromdiles,  and  batractia,  Tlie  conjimttivii  is  the  laucous  1 
of  the  lids,  and  is  continued  on  to  the  eyeball,  where  it  h  la 


Fig.  1G2.— Thi!  pimm  tind  its  muscles  (from  Wilson,  nTlcr  Aniol 

1,1.  Hi-lix, 

10.  Tniffua. 

2.  Cnig  helici.. 

11.  Antitrogus. 

3.  Spinn  hcU<:is. 

12.  Intiaiini  intcrtngica. 

4.  rrocpMua  caudalua  heliiis. 

fi,  AntihflLt. 

14    AMolltn*  aurein 

6,6.  Cnira  aniihelida. 

15    lUlrftheniQunm 

IG    Uujor  hdiua  mUKlc 

heli.. 

17    Mm.rhpli.i=mm«.le 

S.  FouBoftheuitiliclii. 

18    TmRUUB 

9.  Concha, 

11    Autitrsgicui 
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attached  to  the  sclerotic  bnt  iiueparablf  to  the  conea.  If  ths 
coiyunotiva  be  carefully  divided  over  the  sclerotic,  the  attach- 
ments of  the  mnscles  of  the  eyeball  may  be  seen. 


The  stadent  should  Tecogniee  with  hit  finger  the  pTominences  of 
the  nasal,  malai,  and  jaw  bone^  and  also  the  maigin  of  the  orbit ; 
and  it  niU  be  well  alao  to  examine  the  Htate  of  tension  of  the 
eyeball  by  pressing  npon  it  gently  with  the  forefingers,  since  this 


Fig.  163.— The  pi 


1, 1.  Border  of  the  helix. 

2.  Spine  of  the  helix. 

3.  CoQTeiitj  corraaponding   lAth 

the  fomi  •caphoidei. 

4.  t.  Conieiity   of    the    concha ) 

the  fianre  between  the  num- 
ben  correcpODda  with  the  era* 


mnKlei,  m  aeen  from  behind  [from  7111011, 

ifler  Aiiiold). 

6.  Pontieulai  eonehn. 

6,6.  Cirtilageofthemeatiu, 

7-  Aperture  of  the  meatiu. 

8.  Atmhena  aurem. 

9.  AttoUem  eurem. 

10.  Betreheiia  uirem. 

11.  TruUTenna  turicoln. 

12.  Obliduiu  Aurionlar. 


varies  very  nmch  accoidii^  to  the  frcuhnei^  of  the  auljj 
Opportunity  ehould  he  token  also  to  eiamine  the  cxtcnml'l 
and,  if  poseible,  to  see  the  niembnna  tj^mpani  with  the  specnS 

The  Pinna  (Fig.  162)  is  conijioBed  of  cartihige  covered  * 
akiu,  and  ia  divided  into  the  following  parts  ; — The  outer  dt 
the  htivc  (i),  and  thnt  next  to  it  the  aiitihdix  (5),  the  gU 
between  the  two  being  the/owa  of  the  lielix  (7).  The  deep  est 
leiuling  to  the  meatwi  Kclemiu  h  the  concha  (9),  and  the  Ij 
Qodule  in  front  of  it  the  tragus  (lo),  the  correeponding  noj 
liehind  being  the  antilraffiu  {it).  The  Icnvest  part  of  the  1 
the  lobule,  which  consiat*  of  fat 

The  extriuaic  mnecles  of  the  ear  (Attrtihens,  Attollens, 
Bitrahena)  have  been  seen  in  the  dissedion  of  the  scalp.  Vof) 
sniull  mus  Jes  have  been  described  as  passing  from  one  point 
anothei  of  the  cartilage  of  the  pinna,  but  do  not  reqnire  epn 
description.  They  can  be  sufficiently  aeen  in  Figa,  163  ftud  % 
and  will  not  repay  the  trouble  of  diasection. 

[Tlu  clieiks  iiTO  now  to  be  distenih-d  with  cfltton  wool  and  i 
by  1  JT  fi  llv  sewn  tocelher.  A  little  piece  of  wool  may  also 
mlr  i  L  1  l.'eiieiith  thi'  eyelids  with  advantage.  An  incision 
t  1  til  from  the  temple  in  front  of  the  ear  along  the  jaw 
il  It  III  ■  scalp  havmg  been  already  ilissected),  ami  the  akin 
111  I  fully  rcHeuted  towonla  the  mwliau  Hue.  A  cut  aroui 
the  orbit  and  mouth  will  avoid  interference  with  the  eyelida  W 
li[i  All  muscular  fibres  and  vessels  are  to  be  cortfully  pi 
served  but  the  amall  nervca  are  to  be  cut  away,  together  with  1 
the  kose  fat  The  parotid  ghind  in  front  of  the  ear  is  to  be  pi 
SLrvedj  and  its  duct  traced  acro?.s  the  fiico  below  the  malar  bone. 


Muscles  of  the  Face  ok  Muscles  of  Expressios, 
The  OrbieulariB  Palpebrarum  (Fig.  1 05, 4]  is  a  brood  muBt 
Biurniinding  tlie  orbit  and  attached  to  its  inner  angle,  being  co 
tinuous  above  with  the  fibres  of  the  ocfipito- frontalis  (11.  p.  311 
It  ariecs  from  the  internal  angiilar  process  of  the  frontal  bor 
fr«m  the  tendo  oculi  passing  between  the  nasal  proceaa  of  t 
superior  maxilla  and  the  inner  eitrcmities  of  the  tareal  cartilagi 
and  from  the  nasal  process  itself.  Its  fibres  surround  the  orl 
and  arc   attached  to   the   skin  ;    those   passing   on   the  lids  s 
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called  the  palpebral  fibres  (or  fat^tbrali*  muscle),  and  are  attached 
extemallj  to  the  malar  bone  and  external  tatsal  ligament 

The  orbicolaris  palpebrarum  ia  the  muade  which  cIobm  the 
eyelids,  and  ia  thenffore  the  direct  antogtmisl  of  the  levatot 
polpebne. 

The  CoTTOgator  Suparcilii  will  be  seen  by  lemoving  the 
portion  of  the  oibiculaiis  coveiing  the  biow.  It  a/titu  bom  the 
inner  part  of  the  iuperciliary  ridge,  and  is  inigrUd  into  the 
orhicttlaris  about  the  centre  of  lie  eyebrow. 

The  PyramiclaUa  Nasi  (Fig.  164,  i)  ia  a  small  alip  of  mU9cle 
lying  along  the  nasal  bone,  continuous  with  the  occipito-frontalis 
above,  and  lost  on  the  naul  cartilage,  where  it  joins  the  tendon 
of  the  compressor  naris. 

The  Levator  l>a.bii  Snperiori*  AIsBqna  Vaai  (Fig.  166,  8) 
aruet  from  the  npper  part  of  the  juual  process  of  the  superiOT 
maxilla  close  to  the  margin  of  the  orbit ;  it  widens  as  it  descends, 
and    divides    into    two    slips, 
which  are  viuerttd  into  the  alar  Fig.  is4. 

cartilage  of  the  noae  and  into 
the  upper  lip. 


1.  Pjrramidalis  naaL 

2.  Upper  part  of  the  levator  Ubii 

■uperiaria  alnqu«  nMl  toraed 


3. 

ComprMsor  nuu 

4. 

Mu*aulu>anoQisl'n>. 

fi. 

LcTHtor  prapiiui  ala  DWJ 

an- 

6. 

Levatoi  propriui  aim  nan 

po.- 

7- 

Piirtof'UiBdepre«or»I<Bii 

uL 

8. 

Upper   Begment   ct   the 

wbi- 

cukruorii. 

9. 

NflB-UbiiJi^ 

10. 

FHsciouli  aecessorii  of  the 

orbi- 

11. 

a'  small    mosde    tenwd    b; 

Arnold     compraaar     lu 

iiinm 

minor ;  it  extends  betveen  the 

«nd  of  the  nose  and  the  slw 

cartiUge.     Its    eiisteno 

B    i* 

doubtful. 

The  OompreMor  Noiia  (Fig.  164,  3}  is  to  be  traced  benotib 

the  preceding  muscle  to  its  origin  trom  the  canine  tossa  of  ttu) 
superior  maxillii.  The  muscle  is  triaugulai  in  shape,  and  posjn 
ttt  Im  MMerfad  on  the  bridge  of  the  nose,  where  it  unitoa  with  iho 
opposite  muscle  and  the  pj-ramidalis  nasi. 

The  DepTBBSor  Aloe  Kaei  (Tig,  164,  7)  i»  a  fmail  miiads 
which  con  only  be  pruperly  seen  by  everting  the  lip  (ut  a  lata 
Bta^-i')  and  removing  the  mucous  membnuie.  It  arinai  tmta  tU 
myrtiform  fossit  over  the  incisor  teeth  of  the  upjier  jaw,  and  i> 
iiuffrltd  into  the  [lOEterior  part  of  the  columns  and  tlte  ala  of  litt 

The  Orbiculorie  Oris  (Fig.  16G,  7)  is  the  splitncter  muscle 
Burroimding  the  moutli.  It  is  joined  by  all  the  other  mnscln 
which  are  inserted  into  the  lipa,  and  specially  by  the  bucciuator 
on  iiach  aide,  the  fibred  of  which  interlace  with  it.  It  is  attadud 
to  eitch  side  of  the  septum  of  the  nose  by  a  email  elip  (oaso- 
lubi&lia)  (Fig.  164,  9),  and  to  the  superior  maxilla  clo^e  to  the 
Gunine  tooth  on  cuch  side,  by  small  slips  which  h»ve  been  uamt^ 
the  fasciculi  acceasorii  (10).  Professor  Ellia  has  described  similar 
attachments  to  the  lower  jaw  close  to  the  canine  teeth. 

The  Levator  Iiabii  Superioris  Froprius  (Fig.  165,  9)  arifes 
from  the  superior  maxilla  and  moigiii  of  the  malnr  bone  above 
the  infra-orbital  fora:ncn,  and  is  iiuerlcd  into  the  upper  lip  ex- 
ternally to  the  slip  from  the  common  elevator. 

The  Levator  Auguli  Oria  (Fig.  165)  arises  from  the  canine 
foBsa  of  the  superior  maxilla  immcdintely  below  the  infra-orbital 
foremen,  and  [lasses  downwards  and  outwards  i>eneath  the  pre- 
ceding mnacie  to  the  angle  of  the  mouth,  joining  the  fibres  of  the 
orbieuUris. 

The  Zygomaticus  (Fig,  165}  is  either  a  single  muscle,  or  has 
two  slips  forming  the  Kjgomaticus  major  and  minor. 

The  Zygomaticus  m^or  (1 1)  arises  from  the  malar  bone  close 
to  its  junction  with  the  i!ygo]ua,and  passes  obliquely  to  tlic  angle 
of  the  month. 

The  Zygomaticus  minor  (10),  much  smaller,  ariies  from  the 
malar  bone  in  front  of  the  preceding,  and  ia  iynerted  between  it 
and  the  levator  labii  superioris,  with  which  it  unites. 

On  the  side  of  the  jaw  will  he  seen  the  insertion  of  the 
Flatyima  Myoidei,  continuous  more  or  less  witli  the  orhicu- 
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laris  oris  at  the  imgle  of  the  month  and  with  the  miucleg  below 

the  lip.     OvcBsionftll;'  there  is  a  atrong  slip  passing  tnmBreneljr 

from  the  fascia  over  the  p;,  ,f^ 

mas8et«r  to  the  angle  oi 

the  month,  and  called  the 

ItuoriuA       Kuacle      of 

Santorini. 

The  DepTOHor  Angnli 
Oria  (Fig.  165,  13)  (tn 
angularifl  menti}  is  a  tn 
angular  muscle  anting 
from  the  onter  snrface  of 
the  lowei  jaw,  below  and 
a  little  external  to  the 
mental  foramen,  and  in- 
serUd  into  the  angle  of  the 
mouth. 

The  DepreMOr  lAbU 
InfariorU  fPig.  165,  12) 
(qnadratas  menti)  ariiM 
horn  the  outer  sniface  of 
the    lower  jaw,   between 


Fi;.  165.— UoMlei  of  the  h«ad  and  face  (f 

1.  Frantal  jKntion  of  the  oeoipito- 

frontalu. 

2.  Its  occipital  portion. 

3.  iLfl  Hponeurodfl- 

4.  Orbiculuii  palpebnnun,  which 

conceali  the  oormgator  lupar- 


6.  Comprcnor  Duia. 

7.  OrbiculBiii  aria. 

8.  Levator  Ubii  (upetiorii  ilnque 

□aid;  the  adjoinmg  tiuciinuaa 
between  flpirm  S  and  9  ia  the 
labial  portion  of  the  muacle. 


Iriua ;  the  lower  part  of  the 
iTator  angali  ona  li  leen 
between  the  miucle*  ID  and 


Attolleui  aurem. 

Temporal   fascia  covering   the 

Betrahena  aurem. 

Anterior    bellf   of   the   digai- 

L  Btylo-hyoid  pierced  by  poaterior 

Mllv  of  the  digaitiio. 
I.  HjloJiyoideui. 
>.  Stemo-maatoid. 
I.  l^pedui. 


lite  Bympiiiffla  and  tbe  mental  foramen,  and  aaccnds  obUqoelj 
meet  its  fellow  in  tlie  median  lino  at  the  lower  lip,  tlius  li»Tiii( 
n  trifuigulor  interval  between  them. 

The  I.evator  Menti  (Fig.  165,  14)  u  a  triangular 
pliLGcit  intemjiily  to  the  dopreeBor  of  tlie  lower  lip,  ariHay  treat 
the  incisive  foaia  of  tlie  lower  jaw  and  inttrttd  into  the  skin 
the  chin.     It  iii  hest  dissected  hy  everting  the  lower  lip  a 
removing  the  mncouB  membrane. 

All  the  mnades  of  the  face,  muecles  of  expression,  are  ti^jplifl 
by  the  iiicial  nerve  {portio  dura  of  7th).  In  health  the  mosd 
of  the  two  sides  of  the  face  antagonise  one  another,  and  1 
eqnilihrinm  is  nnconecioiwly  maintained ;  bnt  should  the  oerre 
one  side  be  divided,  01  become  paralysed  from  dii«ase  of  the  tei 
pond  bone,  the  balance  of  power  will  be  destroyed,  and  the  face  will 
be  at  once  drawn  lo  the  healthy  aide  by  the  prepoiulerating  mnscleCL 
The  paralysed  side  will  remain  jmmovenhle,  the  eye  will  be  open, 
and  the  patient  will  be  imobbi  to  whistle,  etc. 

The  Parotid  Gland  is  the  largest  of  the  salivary  glands,  and 
is  placed  between  the  ear  anil  the  lower  jaw,  its  supei-ficiol  port 
overlapping  the  massctcr  muscle  and  being  called  Ciia  »oeia  paro- 
iidit.  It  reaches  as  high  as  the  zygoma  and  as  for  back  as  the 
mastoid  process,  and  below,  it  is  separated  from  the  submaiiUary 
gland  by  the  Btylo-maiillary  ligament,  its  deep  surface  resting 
ngainst  the  styloid  process  and  the  muscles  attached  to  it.  The 
duct  of  Stenson  (Jnctus  Stenonis)  arises  from  tlie  anterior  part 
below  the  socia  parotidis,  and  passes  transversely  across  the  mas- 
seter,  to  open  into  the  mouth  tlirough  the  buccinator  muscle 
opposite  the  second  molar  tooth  of  the  upper  jaw.  Immediately 
below  the  duct  is  a  large  branch  of  the  facial  nerve,  and  alxjve 
it  the  transverse  facial  artery.  The  gland  is  traversed  by  the 
external  carotid  artery,  which  ^vea  off  its  two  terminal  branches 
(temporal  and  internal  ma^iillnry)  in  its  substance;  by  the  ex- 
tcrnid  jugular  vein  ;  and  by  the  facial  and  auriculo-temporal 
nerves,  from  both  of  which  it  receives  branches.  The  structure 
of  the  parotid  is  that  of  a  simple  lobulatcd  gland  like  the  other 
salivary  glands. 

It  receives  parotid  hranckts  from  the  temporal  artery  and  its 
Bi>ecial  nervous  supply  from  the  auriculo-temporal  nerve. 
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[^The  remains  of  the  platysma  are  to  be  removed  to  show  the 
facial  artery  and  vein  in  front  of  the  masseter,  and  the  artery  is 
to  be  followed  out  to  the  inner  angle  of  the  eye  with  as  little 
injury  to  the  muscles  as  possible.] 

The  Facial  Artery  (Fig.  166)  [external  carotid],  the  cervical 
portion  of  which  has  been  already  dissected  (p.  353),  appears  on 
the  face  immediately  in  front  of  the  masseter  muscle,  where  it 
lies  on  the  lower  jaw  and  is  crossed  by  the  platysma.  It  then 
passes  upwards  and  inwards  beneath  the  zygomatic!  muscles  to 
the  side  of  the  nose,  lying  upon  the  buccinator,  levator  anguli 
oris,  and  levator  labii  superioris  muscles  in  its  course.  At  the 
side  of  the  nose  it  is  crossed  by  the  outer  portion  of  the  levator 
labii  superioris  alaeque  nasi,  and  reaches  the  angle  of  the  orbit  to 
anastomose  with  the  nasal  branch  of  the  ophthalmic  artery.  This 
is  therefore  one  of  the  points  of  communication  between  the 
external  and  internal  carotid  vessels. 

Branches, — As  the  artery  crosses  the  jaw  it  gives — 

1.  Masseteric  and  buccal  branches  to  the  corresponding 
muscles. 

2.  The  Inferior  labial  (13)  branch  which  runs  midway 
between  the  chin  and  the  mouth,  passing  transversely  beneath 
the  depressor  anguli  oris. 

3.  The  Inferior  corollary  (15)  branch  taking  the  same  course 
as  the  preceding  but  nearer  the  margin  of  the  lip.  Its  size 
depends  upon  that  of  the  inferior  labial,  with  which  it  anasto- 
moses, and  also  with  the  vessel  of  the  opposite  side. 

4.  The  Superior  coronary  (17)  branch  often  arising  in  common 
with  the  inferior  coronary.  It  pierces  the  orbicularis  oris,  and 
runs  beneath  the  mucous  membrane  of  the  lip  to  anastomose 
with  the  vessel  of  the  opposite  side.  It  gives  a  little  branch  to 
the  septum  of  the  nose  {artery  of  the  septum), 

5.  The  Lateralis  nasi  (19)  branch  passing  beneath  the  levator 
labii  superioris  alseque  nasi  to  be  distributed  to  the  ala. 

6.  The  Angular  artery  (21)  which  is  the  terminal  branch  and 
anastomoses  with  the  ophthalmic. 

Surgery, — The  facial  artery  may  be  compressed  or  tied  imme- 
diately in  front  of  the  masseter,  where  its  pulsation  can  be  readily 
felt  through  the  thin  platysma.    The  position  of  the  c^iot^jke^ 
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1.  Common  rami  id. 
■i.  Intrnial  carotid. 

3.  Entenua  .arodd. 

4,  4.  OceipibU  aiitry. 

6.  Superior  thyroid  artciy. 

6.  Tnipcriiu. 

7.  Lingmd  artery. 

3.  F»cial  artoy. 

10.  Timponl  ortory.  dit 

\V.    bitilllliU-illlil-lillCll. 

21.  Aagular  l,r.ii]<;li. 
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arteries  immediately  beneath  the  mucous  membiane  should  be 
borne  in  mind  in  operating  for  hare-lip  or  cancer,  as  it  is  neces- 
sary to  thrust  the  hare-lip  pin  deeply  into  the  substance  of  the 
lip,  in  order  to  control  the  haemorrhage  effectually. 

The  Facial  Vein  commences  at  the  inner  angle  of  the  orbit 
in  the  angular  vein,  formed  by  the  frontal  and  supra-orbital 
veins.  It  then  runs  obliquely  across  the  face  to  the  edge  of  the 
masseter,  where  it  lies  close  to  the  outer  side  of  the  artery,  and, 
after  receiving  the  anterior  internal  maxillary  branch  from  the 
pterygoid  region,  passes  into  the  neck  to  join  tiie  internal  jugular 
vein.  It  is  crossed  by  the  zygomatici  muscles,  but  lies  upon 
Stenson's  duct.     Its  branches  correspond  to  those  of  the  artery. 

The  Transverse  Facial  Artery  (Fig.  166,  12)  arises  from 
the  temporal  artery  in  the  parotid  gland,  and  appears  on  the  face 
above  the  parotid  duct,  to  run  transversely  inwards  towards  the 
nose  and  anastomose  with  the  facial  artery. 

In  a  well-injected  body  the  terminations  of  the  infra-orbital 
and  inferior  dental  arteries  will  be  found  emerging  at  the  infra- 
orbital and  mental  foramina,  with  the  2nd  and  3rd  divisions  of 
the  5th  nerve.  The  infra-orbital  foramen  will  be  found  between 
the  levator  labii  superioris  and  levator  anguli  oris,  and  the  mental 
foramen  beneath  the  depressor  anguli  oris.  The  frontal  and 
supra-orbital  arteries  should  also  be  traced  if  the  scalp  has  not 
already  been  fuUy  dissected  (v.  p.  310). 

[The  skin  being  removed  from  the  opposite  side  of  the  face  in 
the  same  way  as  above  directed,  a  dissection  is  to  be  made  of  the 
nerves  alone,  all  other  tissues  being  sacrificed  for  that  purpose. 
To  find  the  facial  nerve,  the  best  way  is  to  cut  transversely  into 
the  parotid  gland  about  half  an  incn  below  the  zygoma,  and  to 
dissect  carefully  to  some  depth  to  reach  a  large  branch  of  the 
nerve,  which  passes  through  its  substance.  One  branch  having 
been  found,  it  is  to  be  followed  carefully  backwards  and  forwards, 
when  it  will  lead  to  other  branches ;  and  the  parotid  gland  is  to 
be  removed  piecemeal  to  show  the  ramifications  of  the  nerve, 
which  are  then  to  be  traced  as  far  as  possible  towards  the  median 
line.] 

The  Facifid  Nerve  (portio  dura  of  the  7th  pair)  (Fig.  167,  17) 
leaves  the  skiiU  at  the  stylo-mastoid  foramen,  and  gives  off  imme- 
diately the  posterior  auricular  branch  (13)  to  the  back  ol  \X\&  ^kx> 
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The  Third   or  Inferior  Maxillary  Dlvliion   (Fig.    167) 
appears  (1)  as  the  mental  neive  (32)  at  the  mental  foiamen,  and  ia 

Fiff  187 


Fig.  167.— Necrei  of  Uia  Ikce  md  Kalp  I 

1.  Attraheni  Burem  miucle.  12. 

2.  Anterior     beUj    o(     ocdpittH  13. 

frontHlii.  14, 

5.  AuricuIo-tempcmJ  nerre. 

4.  Tcmponl    hranchea    of    fiuial  IS. 

nerve  (7th).  IS 

6.  AttoUeoB  aurem  miuclp. 

6.  Supra-trochlear  nerTe  (5th).  17 

7.  Poaterior    bslly     of     owapito-  18. 

froatslu.  19. 

5.  Supra-orbital  neire  (Sth).  20. 
9.  fietraheos  *ureia  luiucle.  21. 

10.  Temporal    brtineb    of     orbiUl 

nerro  (oth).  22. 

11.  Small  occipital  nerre.  23. 


torn  Hincbfeld  and  LerdUf). 
Haki  bnmohea  of  bcial  nerve. 
Poelerior  aurieulnr  nerre  (7th), 
Molar  branch  of  orbital  uerve 

(Sth)  (lubeutaneua  maLe). 
Great  occipital  nerve. 
Infn'Orbital  branchei  of  boinl 

nerve  (7th). 
Fioial  nerve  (7th). 
Nual  neiv«  (Stb). 
Cervieo-fadal  diviaion  of  71h. 
Infra-orbital  nerve  (Sth). 
Brancbea  to  dicaitnc  and  atilo- 

hyoid  Crih). 
Temporo-faaial  diviiion  at  tt^ 
Oreat  uitvaiia  -nene. 


t  li.ii..'  t-  !.     Tin  V  all   it 

|Tlu'  anatomy  of  th«' 
cxaiuiiied  on  either  side 
tissues.  ] 

Thf  EyeUds  (Fig.   1 
iibns  of  the  orbicularis  fn 
will  be  8eeii  extending  frc 
which  is  oalle^l  the  ^xifjxhn 
periosteum  of  the  skull  at  t. 
to  the  edge  of  the  tarsal  cart 
is  larger  in  the  upper  thai 
sliapc  in  the  former,  and  n 
attache*! I  externally  by  alittl 
orbit,  whilst  internally  the  / 
both^  cartilages,  and  thus  ho 
the  orbicularis  must  be  cut  a 
thoroughly,  and  it  will  be  sec 
of  the  supiaior  maxilla  inime 
lachr}'mal  sac. 

Beneath  the  palpebral  liga 
the  expansion  of  the  tendon 
attached  to  the  tarsal  caT+'^ 
junctiva,  m^  '- 
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The  structures  composing  the  upper  eyelid  are — 

1.  Skin. 

2.  OrbicuLiris  palpeLrarum. 

3.  Palpebral  ligameut. 

4.  Tendon  of  levator  palpebrae. 

5.  Tarsal  cartilage. 

6.  Meibonuan  glands. 

7.  Conjunctiva. 

The  structures  in  the  lower  lid  are  the  same,  minus  the  levator 
palpebrsB. 

This  will  be  the  best  opportunity  to  dissect  the  Tensor  Tarsi 
Muscle  of  Homer,  by  dividing  the  outer  tarsal  ligaments  and 
detaching  the  eyelids,  so  as  to  turn  them  over  the  nose  and  expose 
their  inteniul  surface.  By  removing  the  conjunctiva  over  the 
tendo  oculi,  the  two  little  slips  of  muscular  fibre  will  be  seen 
above  and  below  it.  The  muscle  arises  from  the  ridge  on  the 
lachrymal  bone,  and  is  inserted  into  the  tarsal  cartilages  and 
canaliculi. 

Cartilages  of  the  Nose  (Figs.  168  and  169).— Only  the  lateral 
cartilages  and  cartilages  of  the  aperture  on  each  side  can  now  be 
seen,  the  cartilage  of  the  septum  being  dissected  with  the  nose. 
The  lateral  cartilage  is  triangular,  its  posterior  border  being  con- 
tinuous with  the  nasal  bone  and  the  nasal  process  of  the  maxillary 
bone,  and  its  anterior  border  being  separated  from  that  of  its 
fellow  of  the  opposite  side  by  the  edge  of  the  septum. 

The  cartilage  of  the  aperture  (akr)  is  semicircular  in  shape  and 
has  no  attachment  to  bone,  being  embedded  in  the  dense  cellular 
tissue  of  the  ala  nasi,  in  which  there  are  frequently  two  or  three 
little  additional  nodules,  sesamoid  cartilages.  The  cartilages  of 
the  two  sides  adjoin  at  the  tip  of  the  nose^  and  are  attached  to  the 
lateral  cartilages  by  fibrous  tissue. 

The  Pteryqo-Maxillary  Region. 

[The  head  being  laid  on  one  side,  the  facial  ^nerve  and  parotid 
duct  are  to  be  divided  and  turned  forward,  and  the  remains,  if 
any,  of  the  parotid  gland  are  to  be  cleaned  out  ^om  between 
the  ear  and  the  jaw>  the  auriculo-temporal  nerve  being  csss.- 
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two-thirds  of  the  lower  border  of  the  zygomatic  arch  formed  by 
the  malar  and  temporal  bones,  and  slightly  from  the  superior 
maxilla  ;  it  passes  downwards  and  backwards  to  be  inserted  into 
the  angle  of  the  jaw  and  the  lower  half  of  the  ramus.  The  deep 
part  arises  from  the  posterior  third  of  the  lower  border  of  the 
zygoma,  and  also  from  the  inner  surface  of  the  bone ;  it  passes 
downwards  and  a  little  forwards  to  be  inserted  into  the  outer  side 
of  the  upper  half  of  the  ramus  of  the  jaw,  extending  to  the  root 
of  the  coronoid  process. 

[The  temporal  fascia  is  to  be  detached  from  the  upper  border  of 
the  zygoma,  and  a  cut  is  to  be  made  with  the  saw  through  the 
malar  bone  in  front  of  the  masseter,  and  behind  it  through  the 
zygoma  as  near  its  root  as  possible.  The  piece  of  bone  with  the 
masseter  attached  can  then  be  turned  down,  when  the  deep  fibres 
of  the  muscle  will  be  seen  attached  to  the  lower  law,  and  the 
masseteric  branch  of  artery  and  nerve  will  be  found  bcMnd  the 
coronoid  process,  and  must  necessarily  be  divided.  The  temporal 
muscle  is  to  be  cleaned  and  the  fat  beneath  the  masseter  removed, 
so  as  to  expose  the  buccinator  muscle  thoroughly,  together  with 
its  branch  of  nerve  and  artery,  which  appear  in  nx>nt  of  the 
coronoid  process  and  are  to  be  preserved.] 

The  Temporal  Huscle  (Fig.  175,  2)  arises  from  the  whole  of 
the  temporal  fossa  and  from  the  under  surface  of  the  temporal 
fascia,  which  has  been  seen  to  be  attached  to  the  whole  length  of 
the  temporal  ridge.  Its  fibres  converge  to  a  tendon,  which  is 
inserted  into  the  apex  of  the  outer  surface  of  the  coronoid  pro- 
cess, and  into  the  inner  surface  of  the  coronoid  process  and  ramus 
of  the  lower  jaw  as  far  as  the  last  molar  tooth.  It  is  also  con- 
nected with  the  pterygo-maxillary  ligament. 

[With  the  saw  and  bone-forceps  the  coronoid  process  and  the 
anterior  part  of  the  ramus  of  the  jaw  are  to  be  carefully  cut  offy 
and  turned  up.  The  neck  of  the  jaw  is  then  to  be  sawn  through 
transversely  just  below  Uie  condyle,  and  the  ramus  divided  trans- 
versely at  the  level  of  the  molar  teeth.  In  making  this  last  cut 
the  saw  should  only  ao  through  half  the  thickness  of  the  jaw, 
after  which  the  bone-£rcep8  can  be  applied  at  the  upper  border 
so  OS  to  split  the  piece  of  bone,  and  allow  of  its  removal  in  two 
pieces  without  injury  to  the  nerve. 

Ou  removing  the  portion  of  ramus  thus  separated,  the  perios- 
teum will  probably  ue  left  behind,  and  on  this  being  dissected 
away,  the  mferior  dental  nerve  and  artery  will  be  seea  l^v^  ^s^ 


and  the  tuberosity  of  the  pdate  i 
other  from  the  nnder  BOiface  of  th 
lidge.  Its  fibres  run  trausveraeli 
on  the  front  of  the  neck  of  tlie  jt 
fibro-caitilage  of  the  joint. 
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Temporo-Haxillary  Articvlation.  —  The  external  kUeral 
ligament  (Fig.  171,  5)  is  a  short  thick  band  of  fibres,  ptwaing 
obliquely  downwards  and  backworda  from  the  root  of  the  zygoma 
to  the  neck  of  the  jaw.  It  overlies  the  captuiar  ligament,  whiohL 
13  attached  tu  the  mnrgin"  of  the  oniciil&r  suifaces.  By  dividing 
these  li);aments,  the  iateratticalai  cardlage  and  the  synovial  mem- 
branee  above  aod  below  it  will  be  brought  into  view. 

The  inUrartioilar  fibro-carlilagt  (Fig.  172,  3)  ia  seea  to  fit  into 
the  glenoid  cavity,  and  its  upper  surface  ie  occoidingly  concavo- 


Fig.  172. 


Fig.  173. 


^M 


convex  from  before  backwards,  and  the  lower  surface  the  converse 
of  this.    The  cartilage  together  with  the  condyle  being  detached 


1.  Glenoid  foasa. 

2.  Emiiientia  urticuluii. 

3.  InterarticuUr  Sbro-cartilage. 

4.  Superior  synoTuI  caTity. 

5.  Inferior  aynoTlal  aiyity. 


6.  An  iQt«mticolar  fibro-cartili^o, 
ramoved  from  the  joint,  in 
order  to  ihov  it>  ot&I  and 
coDoave  form  ;  it  is  wen  ttom 
belew. 


Fig.  173.— Inlenml  tIbw  of  the  artiralatiaa  of  the  lower  jaw  (ftwn 
VilMtn). 

1.  SecUon  through  the  petmu  per-      *.  Internal  lateral  linment 

tion  of  the  temporal  bone  and      6.  Aperture    throngh    which    the 
spinous  process  of  the  aphenoid.  mylo-hyoid  Derre  panee. 

2.  Internal  aurface    of   the    lamui       6.  Stylo-maiiUBry  ligament,  a  pro- 
and  body  of  the  lower  jaw.  ce«  of  tlw  deep  eerrical  bacia. 


and  body  of  the  lowi 
3.  Capsular  ligBjaent. 


__.u     (.'I     nil*    (h'lliai     In 

Irrior  (I'-ntal  n.-rw  uii'l  iiit<Tv  al 
till'  iiivlo-livnid  braiii-lics  ni"  arter 

The   Internal  Pterygoid    ]k 
beneath  the  internal  Literal  ligamt 
surface  of  the  external  i)terygoid  j 
the  palate  bone,  and  is  inserted  inU 
of  the  lower  jaw,  its  fibi'es  ruiin 
portion  of  the  masseter.     In  ma 
internal  pterygoid  arises  from  the  c 
of  the  superior  maxiUa,  anterior  to 
extemus  (Fig.  175). 

The  Buccinator  (Fig.  175,  14)  i 
cheek,  and  has  been  pailly  seen  i: 
It  arises  from  the  alveolar  bonier  of 
the  molai'  teeth ;  from  a  corretipoii 
maxilla ;  and  between  the  jaws  fro 
pterygo-maxillary  ligament.  The 
angle  of  the  mouth,  joining  tlie  or) 
fibres  decussate  with  one  another  as 
The  buccinator  is  perforated  by  tli 
opposite  the  second  molar  tooth  of  t 

The  Pterygo-lCaxillary  Ligai 
fibrous  band  extend  itirr  \>r-*- 
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temporal,  masseter,  and  internal  pterygoid  muscles  close  the  jaws, 
but  the  masseter  and  internal  pterygoid  draw  the  lower  jaw  for- 
ward, whilst  the  temporal  draws  it  back,  thus  producing  the 
antero-posterior  movement.  The  lateral  movements  of  the  jaw 
are  produced  by  the  alternate  action  of  the  two  external  pterygoid 
muscles,  which,  if  acting  together,  protrude  the  chin. 

The  principal  action  of  the  buccinator  is  to  keep  the  food  be- 
tween  the  teeth  during  mastication,  but  it  also  expels  air  from  the 
mouth  (and  hence  the  name  "trumpeter"),  as  is  well  seen  in 
using  the  blowpipe. 

The  muscles  of  mastication  are  all  supplied  by  the  motor  por- 
tion of  the  third  division  of  the  5th  nerve,  but  the  buccinator  is 
also,  and  principally,  supplied  by  the  facial  nerve  (7th) ;  as  is 
shown  by  the  fact  that  in  paralysis  of  that  nerve  the  buccinator* 
foils  in  its  action,  and  food  collects  between  the  teeth  and  the 
cheek. 

The  Internal  Maxillary  Artery  (Fig.  174,  3)  is  seen  in. 
this  dissection  in  its  first  and  second  portions,  the  third  being  in. 
the  spheno-maxillary  fossa.  One  of  the  terminal  branches  of  the 
external  carotid  artery,  it  arises  in  the  parotid  gland  immediately 
behind  the  neck  of  the  jaw. 

The  First  Part  of  the  internal  maxillary  artery,  with  its 
accompanying  veins,  lies  between  the  neck  of  the  jaw  and  the 
internal  lateral  ligament  It  gives  off  a  descending  branch,  the 
Inferior  dental,  and  an  ascending  branch,  the  Middle  menvngeal. 

a.  The  Inferior  dental  artery  descends  on  the  internal  lateral 
ligament  to  the  inferior  dental  foramen,  by  which  it  enters  the 
lower  jaw  ;  it  then  runs  in  a  canal  in  the  substance  of  that  bone, 
supplying  the  posterior  teeth,  and,  after  giving  an  incisor  branck 
to  the  front  teeth,  appears  on  the  face  at  the  mental  foramen  with 
tlie  third  division  of  the  5th  nerve.  Immediately  before  entering 
the  dental  foramen  it  gives  oflF  the  mylo-hyoid  branch,  which  pierces 
the  internal  lateral  ligament  with  a  nerve  of  the  same  name,  and 
rims  in  a  groove  on  the  internal  surface  of  the  lower  jaw  to 
the  cutaneous  surface  of  the  mylo-hyoid  and  to  the  digastric 
muscle,  joining  the  submental  artery. 

6.  The  Middle  meningeal  artery  (Fig.  176,  11)  ascends  beneath 
the  external  pterygoid  muscle,  which  must  be  turned  forwards 
with  the  condyle,  as  above  directed,  to  see  the  whole  of  ita  cawssfc. 


The  Second  Part  c>f  the  intoi 
position  in  different  subjects.  It  i 
may  lie  between  the  temporal  !in<l 
the  extermil  and  internal  jiterj'goid 
to  the  extenuil  pterygoid  muscle,  it 
to  reach  the  pterygo-maxillaiy  fo» 
ciliary  i.e.,  to  the  mus«cles  of  msis 
UmporcU  branches  (anterior  and  pos 
of  the  temporal  muscle ;  a  massetcr 
through  the  sigmoid  notch  to  the 
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(now  aecesBtuil^  divided) ;  two  pterygoid  branchee,  nncerUin  in 
origin  and  coune ;  and  a  bucditator  branch  whict  generally  pierceo 
the  extcmal  pterygoid  miucle  to  accompany  the  neire  to  the 
surface  of  the  bnccinator. 

Fig.  175. 


I.  Temporal  fascia. 
I.  Temporal  miucle. 
{.  Temponl  bianchei  of  aarieulo- 

I.  Dtop  temporal  branch  of  bncci- 

i.  Deep  lemporal  oeiTB. 
J.  PterjBoidBUi  eitenius. 
J.  Dce^  temporal  branch  of  mane- 


[leiTB  (from  Einchfold 

11.  Auxicnlit-teniponil  nerre. 

12.  Linrual 


15.  Pteryp>ideua  intemui. 

16.  SupramaiiUory  branch  of  7tli. 

17.  Inferior  dental  nerre. 
IS.  Kb  mental  branchet. 

19,  Itamjrlo.hyoid  branch. 

20,  Inferior  dental  canal  opened. 

21,  Maueter  (turned  down). 
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The  PmtenoT  Jtaliil  orhry,  one  of  the  branches  of  the  third  part 
'it  tho  internal  masillarf  urtery,  con  lie  Hcen  entering  one  of  th« 
foramina  on  the  posterior  surface  of  the  superior  masilla,  in  wliidi 
it  ramitieg,  sapplfing  that  bone  and  the  molar  teeth. 

The  Internal  Hazillary  Vein  receives  bmncbea  correspond- 
ing to  those  of  the  artery,  and  between  the  mnscles  fonua  the 
pterygoid  plexua,  which  I'ommuuicatta  with  the  facia]  vein  by  tha 
aiiteriar  internal  maxillary  vein.  It  enters  the  parotid  gland,  tw 
join  the  temporal  vein  and  form  the  extem.'d  jugnlar. 

The  Inferior  MaxiUary  Werre  (Firs.  176  and  176)  (3rf 
division  of  5th)  aa  boou  as  it  emerges  from  the  foramen  ovale, 
divides  into  a  motor  and  a  sensory  portion,  Iht  latter,  however, 
having  a  fuw  motor  fibres  mingled  with  it. 

The  Uotor  Portion  (Fig.  17B]  m  of  small  size,  is  plaved  ex- 
ternally to  the  senaory  portion,  and  is  distribntod  to  the  miisclfs 
of  mastication,  running  with  the  turrcaponding  branches  of  the 
internal  maxillary  arteiy.  Ita  btKnchea  aic,  anterior  and  potlerior 
temporal  ($),  mcuieterie  (9),  pterygoid,  and  batcal  (8),  and  are  diffi- 
cult to  find,  except  the  la-it,  whicli  is  of  good  size  niul  may  be 
traced  to  the  surface  of  the  bm^ciuator  musclf,  where  it  eoniniuni- 
catcs  witli  the  facial  ner^'e. 

Thu  Sensory  Portion  (Fig.  176)  givt's  oil'  a  branch  to  tho 
internal  pterygoid  whicli  is  connected  witli  the  otii'  ganglion, 
and  divides  close  to  the  liase  of  the  akidl  into  three  trunks,  the 
Lingual  Nen-e  (or  gustatory)  the  most  anieiiur  ;  the  Injcrinr 
Dental  Nerve  in  the  middle;  and  the  Aariculo-Teniporal  Xerre 
most  posterior  and  smallest. 

[Tlie  auriculo-terai>ora!  nerve  is  to  bi>  carefully  (lisseete<l  out 
from  the  tough  fibrous  tissue  of  the  articulation,  and  traced  through 
tbe  paroliil  to  the  pinna  and  temple.] 

The  Lingual  or  Gustatory  Norvo*  (Tis.  176,  16)  lies  at  first 
between  the  two  jiterygoid  muscles,  and  then  parses  forwanl 
between  the  interned  surface  of  the  raiiuis  of  the  jaw  ami  the 
internal  pterygoid  muscle ;  it  will  be  afti'i'wanls  traced  to  the 
side  an<l  tip  of  the  tongue.  Beneath  the  external  pterygoid  tin- 
nerve  is  joined  nt  an  acute  angle  by  tlie  smalt  chorda  tynipnui 

•  Siaro  Ihfi  Klojao-phnrynKcal  ncr%'fi  has  been  conclusively  alumii  (0  lie 
applied  la  tbc  lingual  brancb  of  tbe  fifth  should  bo  abaQdonod. 
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nerve  (7),  a  branch  of  the  facial  nerve  in  the  temponil  bone,  which 
paeses  through  the  tympanum,  and  emerges  through  the  canal  of 
Huguier  at  the  inner  Bide  of  the  Ghtsserian  fisBore,  to  which  it 
should  now  be  traced. 


Fig.  176— Third  01 

Third  diniioD  af  fifth  neire, 
Firat  diruion  of  fifth  nerre. 
Supeificial  petroanl  nerve. 
Second  diriaion  of  fifth. 
Faoial  nerre  (Ith}. 
Meckel's  guiglian. 
7.  Chorda  tympani. 
MuecuUr  brancbea  (dirided). 
Auciculo-temporBl  nerre. 
Pterj'goidcui  cxtcmiu. 
Middle  ineniii^eal  arter)'. 


16.  Linfual  Derve. 
17, 17.  M^rlo-hyoid  nerre. 
18.  Infenoi  dental  nem. 
IS.  SubmsiilliTy  ganglion  on  ths 
deep  poition  of  lubmaxillaiy 

20.  Communication    between    fifth 

■nd  ninth  nerves. 

21.  HypogloMfcl  nerve  (9th). 

22.  Incuor     branche*    of     inferior 


>.  Fterjgoideui  intemiu. 


<  '  II     111'.-    .•     '/  ■  • '-/' 


'.;.'.  in;;1  l.it'MMl  li_.ii:i.i!t  willi  t 
1  uiiiiiii.!^'  ill  a  ,ur'.'uve  on  iht*  iiiiu*. 
nil  the  cutaneous  surfiice  of  tlie 
plies  the  anterior  Lelly  of  the  d 
Tlie  Auriculo-Temporal  1 
zontally  backwards  hehind  the 
and  often  embraces  the  middle  i 
upwards  in  front  of  the  ear  throi 
tributed  on  the  temple  (<'.  p.  312 
(auricular),  to  the  ^mrotid  (of  wl 
conlinj^  to  Bcrnanl),  and  to  tlu 
the  fac^ial  nerve  and  with  the  syn 

TUE   SUBMAXIL 

The  Submaxillary  region  has  I 
anterior  trianj^de  of  the  neck.  I 
ficially  by  the  two  bellies  of  th 
lower  jaw,  thus  bein;;  triiuigulai 
submaxillary  gland  and  a  portion 

[Tlie  facial  arter>'  is  to  be  divid 
the  submaxillary  gland  turned  ba 
forming  the  floor  of  ♦!"-  - -^ 


r  • 
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byoid  ridge  on  the  inner  surface  of  the  lower  jaw,  and  its  fibres 
pass  downwards  and  forwards  to  be  inserted  into  the  body  of  the 
hyoid  bone,  and  to  meet  the  muscle  of  the  opposite  side  in  a 
median  tendon  between  the  hyoid  bone  and  the  lower  jaw,  thus 
forming  the  floor  of  the  mouth. 

The  mylo-hyoid  is  an  elevator  of  the  hyoid  bone,  and  is  supplied 
(with  the  anterior  belly  of  the  digastric)  by  the  mylo-hvoid 
branch  of  the  inferior  dental  nerve. 

[Tlie  mylo-hyoid  is  to  be  detached  from  the  lower  jaw  and 
turned  forward,  when  three  structures  will  be  seen  lying  in  the 
following  order  from  above  downwards  on  the  hyo-glossus  muscle, 
viz.  the  lingual  nerve  fSth],  the  deep  portion  of  the  submaxillary 
gland  with  Wliarton's  duct,  and  the  hypoglossal  nerve  [9th].  In 
addition,  immediately  below  the  9th  nerve  there  is  very  frequently 
a  large  vein  corresponding  to  tlie  lingual  artery.  In  front  of  the 
hyo-glossus  will  be  seen  the  genio-hyoid  stretching  between  the 
chin  and  the  hyoid  bone,  and  a  few  fibres  of  the  gemo-hyo-glossus, 
together  with  a  branch  (ranine)  of  the  lingual  artery.  Tlie  jaw 
being  divided  dose  to  the  genio-hyoid  can  oe  turned  up,  and  the 
tongue  being  drawn  out  of  the  mouth«  the  fold  of  mucous  mem- 
brane forming  lYie  frcenum  linguos  will  be  seen,  and  may  be  divided 
so  as  to  allow  all  the  parts  to  be  put  on  the  stretch  with  hooks  ; 
the  dissection  can  be  proceeded  with  by  cleaning  the  submaxOlary 
land  and  its  duct] 


«r 


The  Submaxillary  Qlaad  (Fig.  176,  19)  consists  of  two 
portions,  one,  the  larger,  placed  superficially  on  the  mylo-hyoid 
in  the  submaxillary  triangle,  and  the  other  winding  round  the 
posterior  margin  of  the  mylo-hyoid  to  rest  on  the  hyo-glossus. 
From  this  deep  portion  the  duct  (Wharton's)  arises,  and  lies  at 
first  between  the  lingual  and  hypoglossal  nerves,  but  at  the 
anterior  part  of  the  hyo-glossus  will  be  found  ascending  beneath 
the  lingual  nerve  to  lie  at  a  higher  level  tlian  it.  If  followed 
beneath  the  mucous  membrane  of  the  mouth,  the  duct  will  be 
found  to  cross  again  over  the  lingual  nerve  at  the  side  of  the 
tongue,  and  to  open  into  the  mouth  close  to  the  frsanum  Hnguo}. 

The  Sublingual  Gland  (Fig.  176)  is  seen  beneath  the  mucous 
membrane  by  the  side  of  the  tongue,  and  lies  on  the  genio-hyo- 
glossus  close  to  Wharton's  duct,  into  which  several  of  its  ducts 
(ductus  Riviniani)  open,  the  others  opening  into  the  mouth  in  a 
crescent  near  the  fnenum. 


Fig.  177. — KoiTM  of  the  longue  (froi 
.  lingu«l  ncrvo  (fithl.  fl 

•     fiiiKmnTillnpi'  '-'-  -*' 
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filiform  papillae.  Branches  of  communication  pass  across  the 
hyo-glossns  to  the  9th  nerve,  and  a  little  below  the  level  of  the 
trunk,  o])posite  the  deep  portion  of  the  submaxillary  gland,  may 
be  found  the  following  ganglion. 

The  svhmaxiMary  ganglio7i  (2)  is  of  small  size  and  lies  below 
the  lingual  nerve.  It  has  three  roots,  the  sensory  derived  from 
the  lingual ;  the  motor  from  the  facial  (7th)  by  means  of  the  chorda 
tympaiU,  which  is  prolonged  on  the  lingual  nerve  to  the  ganglion  ; 
and  a  sympathetic  root  from  the  plexus  on  the  facial  artery.  The 
branches  of  distribution  are  given  to  the  submaxillary  gland. 
The  chorda  tympani  is  afterwards  prolonged  to  the  inferior 
lingualis  muscle  of  the  tongue. 

The  Hypoglossal  Nerve  (Fig.  177,  15)  (9th)*  has  been  seen 
crossing  the  upper  part  of  the  anterior  triangle,  after  hooking 
round  the  occipital  artery,  to  disappear  beneath  the  posterior 
border  of  the  mylo-hyoid.  It  is  now  seen  to  lie  on  the  hyo- 
glossus,  which  separates  it  from  the  lingual  artery,  and  after  com- 
municating with  tlie  lingual  nerve,  it  passes  on  to  the  genio-hyo- 
glossus  muscle  and  the  under  surface  of  the  tongue.  It  gives 
branches  to  the  stylo-glossus,  hyo-glossus,  genio-hyoid,  and  genio- 
hyo-glossus  muscles,  and  also  to  the  intrinsic  muscles  of  tlie 
tongue  itself. 

The  Hyo-01o88iLS  (Fig.  178,  6)  is  a  square  muscle  which 
arises  from  the  body  of  the  hyoid  bone  close  to  the  median  line, 
from  the  upper  margin  of  the  whole  length  of  its  great  coniu,  and 
from  the  lesser  comu.  It  is  inserted  into  the  side  of  the  tongue, 
where  its  fibres  decussate  with  those  of  the  stylo-glossus.  It  is 
sometimes  described  as  consisting 'of  three  separate  portions — 
basio-glossus,  kerato-glossus,  and  chondro-glossus. 

The  hyo-glossus  draws  the  sides  of  the  tongue  downward.  It 
is  supplied  by  the  ninth  nerve. 

The  Stylo-Glo8SU8  (Fig.  178,  9)  arises  from  near  the  tip  of  the 
styloid  process  and  from  the  stylo-maxillary  ligament,  and  passing 
across  the  internal  carotid  artery  and  jugular  vein,  reaches  the 
side  of  the  tongue,  into  which  it  is  inserted,  decussating  with  the 
hyo-glossus  and  joining  the  fibres  of  the  lingualis. 

The  stylo-glossus  draws  the  tongue  upwards  and  backwards, 

*  Lingual  nerve  of  Harrison. 
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and  therefore  back  into  the  moutt  when  it  has  been  protruded, 
thii3  ossiBting  tliQ  anterior 
fthna  of  the  geiiit»-hyo- 
ghwsiia.  It  is  supplied  by 
the  ninth  nerve. 

Tlie  Stylo-Pharyn- 
geua  (Fig.  178,  il)  Brwc* 
froitt  the  root  of  the  styloid 
process,  bdiI  possiid  dawn- 
wnrd  lo  tliMippeiir  betwuen 
the  upper  and  miihlle 
gonstrictyrs  of  the  pharynx 
oppoaite  the  hyoid  bone. 
lu  inscrlimi  will  he  seen 
in  the  diesection  of  the 


[The  hyo-gloagtis  is  to 
he  dividi-d  iiuar  the  hyoid 


which  nre  to  he  cleaned. 
The  tongue  being  put  on 

tuilcnt  in  remembering  the  origina  of  the  inuBrU'S 
,  ,  s  if  he  notites  that  thi'  origins  are  iiircrsely  as  tho 
iasprtions,  i.e.  that  the  mustlc  which  nriava  higlii'M  ia  inscrleil  lan-cst  doirii. 
Thus  tliu  order  of  the  nrigiiu  from  nbovu  ilawnwnnlB  ii  Btylo-phiiryngeug, 
Hlylo-iiyoid,  und  etylD-jtloasus. 


FiK.  178.— Styloid  nius^lcj  iiad  mus.lra  of  tU. 


J?" 


ilhdnppfthpleftiide. 
riulil  »ide  of  thp  lowe 
i-iilpd  at  its  sj;mphvsis 


3.  Tniijue. 

4.  Genio-hjoidous. 

5.  Gitiio-hj-o-glonails. 

6.  Hyo-^lossug :    its  bnsio-gtoBsus 

portion. 
7-  II.-<  keralo-gloBiiis  iiortion. 
8.  .\iUirior  fibres  of  thf  lingualis 


hyo-gioMUa 


..    ..  _     the 


(fi^iu  1\  lUm) 
9.  Strlo-gloBsiiB  Willi  pan  of  the- 
stylo-maiillary  L(,aRient 

10.  StOo-htoidius 

11.  Stylo-iiitarjugiua 

12.  Oflh]ai<l(<> 

IS.  Thiro-hjoid  mombrano 
U.  Thrroid  <iirtil»KC 

15.  Thjro-hjoid      miiMli       ari-mc 

from  the  cHliquL  liiit    ol   the 
thi  roid-cirtil  i"i 

16.  CrKoiJ.irtilip-< 

17.  Cnto-thjT  idumubraiu 

18.  Trwhen 

19.  Commencement    of    tlii     q,3u- 

plugus 
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tilt  ftretcli,  all  remains  of 
hyoid  and  genio-hyo-glos 
musclea  cleaned.] 

The  Lingual  Artery  (Fig    179)  hag  been  spen  fot  a  short 
distance  in  the  antenor  tnangle,  viz    from  lU  ongm  from  the 


external  carotid  until  crossed  by  tLe  hyo-glosaus.  It  ia  now  tieea 
to  lie  a(;ainBt  the  origin  of  the  middle  constrictoi  of  the  pharyni: 
immediately  above  the  hyoid  bone,  and  then  to  puss  on  to  the 
genio-hyo-glossuB,  by  which  it  is  conducted  to  the  tip  of  the 

Its  brajtchei  ai«  foor  in  nimiber  : — 

1.  Tlie  Hyoid  (13)  branch  rmia  along  the  upper  botdet  of  the 
hyoid  bone. 

S.  The  Bortalit  Ungiue  (3)  ascends  beneath  the  hyo-glosens  to 
the  dorsum  of  the  tongue. 


Fig.  179.— Lingual  aiterj  uitl  bronclies  [from  nirachfcld  nod  Leveilli). 
Stylo-gloaBuB.  7,  7.  Hjo-gloai 


2.  Banine  art*ry. 

3.  DoTBalia  linguic  artery. 

4.  Gcnio-hyo-gloMUB  mua 

5.  Uiddle  conetr 

6.  Gemo-liyoiil 


I.  Sublingual  nrtvr}-. 
9,  Eitenial  carotid  nrtcrj'. 
II.  Lingual  artery. 
13.  Hyoid  bnmcli. 


392  TBB  aCDU AXILLARY  BEOIOX. 

3.  Tlie  Stiblinijual  (8)  generally  at  good  aue,  comes  off  at  the 
uuterior  laargin  of  the  hyo-gloaaus,  and  is  dircotol  tu  the  cliin 
acti)iM  the  ganio-liyo-glossus,  wlxich  miiacle  it  sunilies  ttigethor 
n'ith  the  sabUngual  glaaiL 

4.  The  Sanine  (j)  ia  the  termination  of  the  linfjual  artery,  and 
afler  leaving  the  genio-hyo-glosauB  entcra  tlie  uniier  aurface  of  the 
tongiie,  to  bo  continued  in  its  subatonco  to  the  tip,  where  it 
iinastomoses  with  the  vessel  of  the  ojijiosite  Eide. 

Surgery.— The  lingual  can  be  most  conTenienlly  tied  in  the 
triangle  formed  by  the  tivo  bellies  of  the  digastricua  and  the 
bypoglousal  nerve,  by  dividing  the  fibres  of  the  hyo-glossiu 
horizontally  near  the  hyoid  bone.  A  curved  incision  from  the 
Bymphysis  menti  to  near  the  ajigle  of  the  jaw,  reaehing  to  the 
level  of  the  hyoid  bone,  will  enjiOBe  the  lower  border  of  the 
auhmaxillaiy  gland,  whii^h  mnat  be  dniwn  upwards  so  as  to 
expose  the  digastric  muscle.  The  ninth  nerve,  with  an  aecotn- 
paiiying  vein,  being  draivn  upwarda,  the  hyo-^losaus  will  he  eBen 
and  can  be  divided.  The  author  has  on  two  occasions  tied  the 
liiiifual  artery  without  difficulty  by  this  method,  whicii  is  mucli 
more  satisfactory  than  attempting  to  find  the  vessel  ojii^sitc  the 
great  comu  of  tlie  hyoid  hone,  to  which  its  relation  h  unecrtiuii. 

The  Lingual  Vein  has  branche?  corresponding  to  those  of 

the  artery,  and  passes  beneath  the  hyo^'lossus  to  open  into  the 
inti-rnal  jugular  vein.  Not  iinfretjuently,  however,  a  large  vein 
lies  superficially  to  the  Jiyo-glossns,  iu  addition  to  a  smaller  vein 
accuiupanying  the  artery. 

The  Oenio-hyoid  muscle  (Fig.  170,  6)  arites  from  the  lower  of 
the  two  genial  (ormcntiil)  tuljercles  close  lo  the  syn)]ihysis  menti, 
and  passes  downwanis  immediately  beneath  the  mylo-hyoiil  and 
close  to  the  median  line,  to  l>e  inserted  into  the  body  of  the  hyoid 

The  Genio-hyo-gloasuB  muscle  (Fig.  179,  4)  arises  from  the 
upper  of  the  genial  lubettles,  and  is  triangular  or  fan-shiiped, 
being  in^iied  close  to  the  metlian  line  all  along  the  under  surface 
of  the  tongue,  and  to  the  body  of  the  hyoid  bone  aliove  the  genio- 
hyoiJ. 

The  genio-liyoid  and  gonio-hyo-glossus  arc  elevators  of  the 


THE  THORAX.  393 

hyoid  bone  or  depressors  of  the  jaw,  as  they  alternately  take  their 
fixed  point  above  or  below.  The  genio-hyo-glossus  has  an  im- 
portant action  on  the  tongue,  the  posterior  and  middle  fibres 
drawing  up  the  hyoid  bone  and  thrusting  the  tongue  out  of  the 
mouth  (and  to  the  opposite  side  if  acting  singly),  and  the  anterior 
fibres  drawing  the  tongue  into  the  mouth  again,  being  assisted  by 
the  stylo-glossus.  Both  the  genio-hyoid  and  the  genio-hyo-glossus 
are  supplied  by  the  ninth  nerve. 

The  Stylo-majdllary  Ligament  (Fig.  173,  6)  will  be  seen 
attached  to  the  angle  of  the  jaw,  which  is  turned  up.  It  is  a 
process  of  deep  cervical  fascia  attached  to  the  apex  of  the  styloid 
process  (where  it  gives  origin  to  fibres  of  the  stylo-glossus),  and 
inserted  into  the  inner  surface  of  the  angle  of  the  jaw,  where  it  is 
much  widened.  It  intervenes  between  the  parotid  and  sub- 
maxillary glands. 

The  Stylo-hyoid  Ligament  is  a  narrow  band  passing  from 
the  styloid  process  to  the  lesser  comu  of  the  hyoid  bone,  where  it 
gives  origin  to  fibres  of  the  middle  constrictor.  It  is  frequently 
ossified  to  a  considerable  extent. 

The  Inferior  Palatine  and  TonBillitic  branches  of  the/octoZ 
artery  can  be  seen  ascending,  the  former  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  and  the  latter  either  with  it  or 
between  the  stylo-glossus  and  pterygoideus  intemus,  to  the  out- 
side of  the  pharynx,  where  they  lie  upon  the  superior  constrictor. 
They  will  be  more  fully  seen  in  the  dissection  of  the  pharynx. 

The  Glosso-phaxyngeal  Nerve  (Fig.  177,  ii)  (8th)  is  seen 
emerging  from  between  the  jugular  vein  and  internal  carotid 
artery,  and  winding  round  the  stylo-pharyngens  muscle  ;  if  the 
8tylo-glo8sus  be  now  divided,  the  nerve  may  be  followed  beneath 
that  muscle  to  the  base  of  the  tongue,  where  it  supplies  the 
papilla  circumvallatas.  It  gives  branches  to  the  stylo-pharyngeus 
and  to  the  pharynx  in  this  part  of  its  course,  and  wHl  be  again 
seen  in  another  dissection. 

The  Thorax. 

[The  arms  having  been  previously  removed,  the  dissectors  of 
the  thorax  should  detach  the  remains  of  the  pectoral,  serrati,  and 
abdominal  muscles  from  the  outer  surfaces  oi  the  ribs  and  their 
cartilages,  and  dissect  the  external  intercostal  muscles.^ 


*  It  Till  assist  the  student  in  remen 
ftmn  the  iljloid  proccis  if  ho  notices  tl 
inwrtioiu,  i,«.  that  the  muscle  which  tici 
Thus  the  Older  of  the  origins  from  ttw 
■lylo-hyoid,  and  itylo-glosius. 

Fig.  178.— Styloid  mueclcs  and  miucl 


the  fltTetcb,  all  lemains  of  mucoua  membRmc  covering  tbe  genio- 
hyoid and  genio-hyo-glossiu  muscles  are  to  h«  removed  and  the 
muscles  cleaned.] 

The  Ziing'nal  Artery  (Fig    179)  has  heen  seen  for  a  short 
distance  in  the  anterior  triangle,  viz    from  its  ungin  &om  the 


external  carotid  until  crossed  by  the  hyo-glossus.  It  is  now  seen 
to  lie  aKoinat  the  origin  of  the  middle  constrictor  of  the  pharyni 
immediately  above  the  hyoid  bone,  and  then  to  pass  on  to  the 
genio-hyo-gloBsus,  by  which  it  ia  conducted  to  the  tip  of  the 

Its  Jj'aiicAe*  are  four  in  munber  :— 

1.  The  Uyoid  (13)  bianch  nms  along  the  npper  border  of  the 
byoid  bone. 

2.  The  Dortalit  lingua  (3)  ascends  beneath  the  hyo-glossna  to 
the  dorsum  of  the  tongue. 


Fig.  179, — Lingual  oiteTy  and  bronchca  [from  Eincbfcld  and  Leveillj). 

1.  Stylo-gliMBus.  7,  7.  Hj-o-gloMUB  (cnt). 

2.  Ranine  artery.  8.  Sublmgual  artei^'. 

3.  Donnlis  Unguis  artery.  9.  Eitenuil  carotid  urtcry. 

4.  Oi-oio-hyo-glouus  muKle.  II.  Lingual  artery. 
6.  Uiddle  conttrictor.  13.  Hyoid  branch. 
6.  Oeoio-hyoid  muacle. 


lining  tlie  thoiai  and  covering  the  Inng,  but  have  been  opeuHl    ■ 
in  remciATng  the  Bterniun,     Otie   of  the   lungs  is  to   be    drawn 
forward,  whea  its  pleura  can  be  rendily  traced  over  the  inner 
surface  of  th«  atcraum  and  riba  (cu^tul  or  parietal  layer)  on  to  tho 
back  of  the  lung  ;  theace  over  the  lung  (pulmonary  layer)  to  the 
front  of  the  root  of  the  lung,  by  which  it  is  directed  to  the  peri- 
catdium  and  carried  forwnrd  to  the  sternum  a  little  to  one  eide  uT 
the  median  line.     Frequently  it  will  be  impossible  to  triice  the 
pleura  in  this  manner,  owing  to  tlie  udheaioni  which  have  foimed 
between  the  pleum  coat^ie  and  pleura  pulmoiulis  oa  the  restilt  of 
inilanuoation.    When  the  lung  la  drown  forward,  below  ita  root 
will  be  found  a  fold  of  pleura  ccnnetting  the  lower  lobe  with  the 
side  of  the  pericardium,  whicli  is  called  the  ligamtntum  latwrn   i 
pulmonU.    The  pleura  vill  be  «ceu  to  be  reflttcted  on  the  upper    • 
eurface  of  the  diaphtngni  below,  and  to  be  jirolonged  in  a  conical   ! 
form  above  the  first  rib,  where  it  may  be  felt  In  relation  witli  iii»  I 
eubclavian  artery.    The  diaphragm  rises  higher  on  the  riglkt  aide 
than  on  the  left,  owing  to  the  preBence  of  the  liver,  and  the 
henit  has  a  direction  to  the  left  ;  hence  the  right  bag  uf  the  pleura 
is  the  wider,  whilst  the  left  is  the  longer  of  tl:e  two,  and  the 
lungs  correnpond  in  shape. 

The  Madiaatina  (Fig.  180)  ore  the  spaces  betwein  the  pleura, 
and  arc  lliree  in  number,  anterior,  middle,  and  posterior, 

The  Antnior  M'lliattinum  which  is  now  cxjioseii,  is  the  Hiiiall 
space  bounded  by  the  sternum  in  front,  the  i>ericariliimi  behind, 
and  the  pleune  at  the  sides,  and  is  placed  a  little  to  Ihe  left  of  Ihe 
median  line.  It  cuntaius  (I)  the  triuiigtdaris  Bt«nii  niiusclc  ;  {S] 
tlu'  origins  of  the  Bterno-hyoid  and  thyroid  muscles  ;  (3)  the 
remains  of  the  tliymus  gland  (a  ductless  gland  largely  develojied 
in  the  fcctus) ;  (4)  the  t/(  internal  mammary  vessels  ;  some 
cellular  tissue  and  a  few  lymphatics. 

Tile  MuUlU  Mcdia^liiuim  is  the  space  between  the  two  lungs, 
and  contains  therefore  (1)  the  heart  and  large  vessels,  (2)  the 
Itericardium,   (3)   the   roots   of  the   limy,   and  (4)  the   phrtnic 

The  Posterior  iluiiastinum  is  Iwhind  the  pericardium,  and  will 
be  afterwards  dissected.  It  contains  (!)  the  thoracic  aorta,  (2) 
the  tracliea,  (3)  the  msophagus  with  the  twopneumc^astric  nerves, 
(4)  the  vena  ni^ygos  major,  (5)  the  thoracic  duet,  {«)  the  greater 
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splanclmic  nerves  at  the  lower  part  of  the  space,  with  some 
cellular  tissue  and  lymphatics. 

[To  examine  the  middle  mediastinum,  the  ribs  should  be  divided 
about  three  inches  from  their  cartilages,  and  the  pieces  turned  back 
to  give  more  room,  but  care  shoula  be  taken  to  divide  the  first 
and  second  ribs  in  front  of  the  attachments  of  the  scaleni  muscles. 
The  lungs  are  to  be  drawn  away  from  the  heart,  and  the  layer  of 
pleura  reflected  on  the  pericardium  is  then  to  be  carefully  removed 
(the  phrenic  nerves  lying  between  the  two  being  preserved),  and 
the  roots  of  the  lungs  cleaned  without  injuring  me  pericardium.] 

The  Pericardium  (Fig.  180)  is  a  fibro-serous  membrane 
enclosing  the  heart,  and  is  of  a  conical  shape,  the  base  being  at 
the  diaphragm  and  the  apex  lost  on  the  great  vessels.  The  fibrous 
layer  is  pierced  by  and  gives  an  investment  to  all  the  vessels  con- 
nected with  the  heart,  except  the  inferior  vena  cava,  which  pierces 
the  central  tendon  of  the  diaphragm  within  the  line  at  which  the 
fibres  of  the  pericardium  are  incorporated  with  those  of  the 
diaphragm.  The  serous  lining  consists  of  a  parietal  and  a  visceral 
layer,  the  former  being  inseparably  united  with  the  fibrous  layer, 
and  the  latter  covering  the  heart  and  being  reflected  on  all  the 
vessels  for  a  short  distance,  but  binding  the  aorta  and  the  pul- 
monary artery  together  in  a  single  tube  of  membrane. 

The  Phrenic  Nerves  (Fig.  158,  1 1)  will  be  seen  in  the  whole 
of  their  course,  and  should  be  carefully  preserved.  Arising  from 
the  4th  and  5th  cervical  nerves  they  lie  on  the  scaleni  antici 
muscles  in  the  neck,  and  then  to  the  inner  sides  of  those  muscles 
upon  the  subclavian  arteries.  The  two  nerves  enter  the  thorax 
on  each  side,  and  passing  between  the  subclavian  vein  and  artery, 
cross  the  internal  mammary  arteries  from  without  inwards.  The 
left  phrenic  nerve  is  then  superficial  to  the  left  pneumo-gastrio 
nerve  and  crosses  the  arch  of  the  aorta  internally  to  it ;  and  both 
nerves  pass  in  front  of  the  roots  of  the  lungs  and  between  the 
pleurae  and  pericardium  to  the  diaphragm,  which  they  pierce  and 
supply.  Accompanying  each  nerve  may  occasionally  be  seen  the 
smaJl  comes  nervi  phrenid  artery  from  the  internal  mammary. 

[The  pericardium  is  to  be  dissected  from  the  roots  of  the  lungs 
and  entirely  removed  from  the  great  vessels,  except  a  small  piece 
which  shoidd  be  left  to  mark  the  point  at  wnich  it  was  attached  to 
the  aorta.] 


The  Boots  of  tho  Lun^  (Figa.  190  and  181)  ore  cAch  fonumi 
bj>  a  pnlmonaiy  aitety,  two  pulmonary  veins,  and  a  biuncbiis, 
buuiid  together  Ly  ceUnlar  ti»Bue;  tugclJitr  witli  the  aouUl 
hronchial  veenels,  the  pulmonaiy  plcxoi  of  the  pnen mo-gastric 
nerve,  and  some  lyniphatioa.  Tlie  order  of  lie  vesaela  Cioin.  before 
Imckward*  on  both  eiUea  of  the  body  is  tlie  Rune,  viz,,  veins, 
nrtery,  and  tiroDcliU!! ;  from  above  downwnrda  on  the  right  side 
tlie  Older  is  the  reverse,  viz.,  bronchus,  arl«ry,  veins,  bat  ou  ibe 
left  Hide  it  is  arti^ry,  broncbus,  veins.  The  reason  of  this  difference 
is  t]iat  the  left  bronchna  passea  beneath  the  arch  of  the  aorta,  and 
therefore  becomes  lover  than  the  pulmonary  artery  on  Lbut  nde. 
Tlio  right  pulmonary  veneli  pass  lieneath  the  arch  of  the  aorta.* 

The  liUagB  (Fig.  ISl)  will  vary  veiy  much  in  conditian  in 
ditfcrent  boiliea.  If  perCectly  healthy,  their  i^urfaces  tvill  W 
smooth  and  they  will  be  wiiiiewhat  contracted,  but  crepitant 
tliroiighout.  Every  variety  of  digeasa  may  be  found,  the  most 
common  being  tubercle  and  abacew  in  the  upper  lobes  «itli 
adhesion  to  the  wall  of  the  thonuc,  or  pneumonic  condenaalian 
through  more  or  Ics?;  of  the  organ.  The  lungs  of  Kubjects  dying 
in  large  cilics  not  iiiiiW|uently  present  Mack  ]ii;rmint  in  the  Inny 
tissue  iuid  the  lymplialic  glands.  Each  hin^  Im-t  a  ihiu  anterior 
margin  and  a  thicker  pii'terior  oni.-,  wliicli  lii-s  ^i;;aiu3t  the  apiuid 
column  and  is  longiir  tiiaji  the  anterior  liorder.  The  anterior 
maigiii  of  tlic  li-ft  lung  is  notilied  bo  as  to  leave  tlic  ajies  <if  tlie 
heart  uncovered.  The  outer  surface  of  thi'  lung  is  convex  uud 
the  inner  concave ;  aiiout  the  middle  of  this  Intti-r  aurfacc  and 
near  tlie  posterior  I'nnkr  is  a  slit,  the  hiluni,  at  ivhii'h  the  root  oi 
the  lung  eutors,  whil-t  in  front  of  it  is  a  hollow  torrespondiuH  to 
the  hfiirt,  .■md  l.iT;;cr  in  lUe  left  lung  than  the  riglit.  The  base  of 
the  luug  is  iiiuulded  to  tlie  diaphragm  and  i<  tliercforc  lower 
behind  than  in  frDiit ;  whilst  the  apex  is  romninl  and  reache^into 
tlie  ucck  above  the  tiret  rib,  extending  to  a  jioint  an  inch  ivnd  a 
liidf  above  the  cla\-iclc.  The  right  liiiig  is  the  larger,  on-iiig  to 
the  direction  of  the  Iieni't  to  the  left,  but  i^^  ^liorter  ihnn  the  left, 
-iwing  to  the  i>0:-ition  of  llie  liver.  The  left  lung  ifl  divided  into 
two  lobes  (vipper  and  loiiei)  by  a  fissure  running  nldimiely  acros* 


THE  LUKQB.  399 

the  external  aurfece,  from  near  the  apex  to  the  anterior  horfer, 
but  the  right  has  three  lobea,  owing  to  the  existence  of  a  eec«nd 
fisBure  nuining  horizontally  forward,  from,  the  middle  of  the  fiiat 
tisaUTC  to  the  anterior  margin  of  the  lung. 

Fig.  181. 


iig  181 

1 .  Right  TeDtncU 

2.  Left  yentnclo 
'■i.  Bight  auncla 

4.  Lcit  aunrl« 

5.  Pulmonar)'  artery 

G.  Right  pulmaniuy  artery. 
7-  I«(l  puhnonftrr  atUrj-. 
S.  BemninK    of     tho    ductus    nr- 

0.  Arch  of  the  aorta. 

10.  Superior  Venn  cava. 

11.  Arterittinnoioinata,  and  in  front 

of   it  the   right  vena   inno- 

12.  Bight    aubdarian    Tein,     and 

behind   it,   ita  cnreapaDdins 


and  jugular  Tein. 

14.  Left  vena  innoioinBta. 

15.  Left  carotid  artery  aad  Tein. 
IS.  Left  aabdavian   rein  Bod  ar- 


17.  Trachea. 


19.  Left  bronchus. 

20.  20.  Pulmonary  remi. 

21.  Superior  lobe  of  the  riebt  luuc. 

22.  Middle  lobe. 

23.  Inferior  lobe. 

2*.  Sowrior  lobe  of  the  left  lung. 
25.  Inferior  lobe. 
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The  upper  tit  thoracic  surface  of  the  Siaplirasiii  (Fig.  18i) 
is  convex,  the  muscle  lieintj  in  the  poaition  of  exptratioD.  The 
right  side  rises  higher  into  the  thorax  than  the  left,  reaching  la 
the  fourth  rib  id  the  fonnet  and  to  the  fifth  rib  in  the  Litter  uasr. 
Tht  tonliforra  tendon,  to  which  the  pericardinm  is  attach.ed,  will 
be  seen  in  the  centre,  aud  tlie  muscnhir  Qbtes  arching  aronnd  it, 
leaving  a  shallow  space  in  front  between  them  and  the  ribs,  Hliidi 
ia  occupied  by  the  edges  of  the  InngH  when  fully  expanded,  and  ■  i 
mudi  deeper  and  wider  apace  behind,  in  which  the  postorior  piuU  ' 
of  the  lung  Die  found.  Tlie  vena  ciiva  inferior  will  be  seen 
pitTcing  the  tendon  to  enter  the  right  auricle ;  the  other  etructurca 

Pis.  182.  J 


Tig.  182.— Uppor  or  Ihomcio  Burfiice  of  the  diaphragm  (from  WHbod). 


from  2,  2.    The  i 


It  eepmen 
her  thnu  t 


high 
4,  Thlfai 

the  en»fonn  cartilnic 
6,  5.  Lateral  leaili^ta  of  tbi' 

tendon. 


7-  Tlie  cesophagus. 

8.  The  thoracic  norta. 

9.  Thp  nb<ioni  in  111  norta. 


central      U,  II.  The  psoas  miuclca. 
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which  perforate  the  diaphragm  vill  be  found  in  the  posterior 
mediastimun. 

The  Heart  (Fig.  183)  is  placed  obliquely  between  the  lun^ 
the  hose  being  to  the  right,  and  the  apex  to  the  left  «de  ;  ond 
resting  on  the  diapliTagm,  which  is  now  conres  {the  position  of 
expiration),  it  is  nearly  horizontal.  The  base  corresponds  to  the 
interval  between  the  6th  and  9th  dorsal  vertebne,  and  the  apex 


beats  between  the  &th  and  6th  ribs,  the  larger  portion  of  the  organ 
being  lo  the  left  of  the  median  line.  For  purposes  of  anscultation 
the  nsuul  directions  given  are,  the  upper  border  of  the  third  costal 
cartilage  for  the  base  of  the  heart,  and  a  9pot  two  inches  below  the 
nipple  and  one  to  the  sternal  side  for  the  apex.  The  weight  of  the 
healthy  heart  averages  lloz.  in  the  male  and  9oz.  in  the  female. 

Fig.  IS3.— DiRgram  al 
vail  of  the  thorax.  The 
the  pnrta  more  clearly  (drawn  V  J.  T.  Gcoj). 

A.  The  ipacc  over  which  mitral  murmurs  are  brBrd. 

B.  The  apaeo  orer  which  aortio  mutmun  are  hit»A- 
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Tlie  anlerior  sarfiice  of  tlie  lieert  ia  convex  and  is  formed 
almost  entirely  by  the  right  ventricle  snd  auricular  appendage, 
bfet  the  irregular  border  of  the  left  auricular  appendage  appeals  to 
tlie  left  of  the  pulnioiiaTy  artery.  The  posterior  iurface  of  the 
heart  ie  flattened,  and  ia  fonncKl  by  pnit  of  the  right  auricle,  and 
the  left  auricle  and  venlride,  which  last  forms  the  apex  of  the 
heart.  Each  soriace  of  the  heart  is  amoved  vertically  and  hori- 
zontally, marking  the  dimions  betveen  tlie  auricles  and  ventriulMk 
The  anterior  ventricular  groove  id  nenr  the  left  border  of  tht 
heart,  whilst  the  posterior  VKntricular  groove  ia  to  the  right,  and 
they  thus  itulitatc  the  oblique  position  of  the  septum.  In  thcM 
grooves  will  be  seen  the  corouu;  veiwels. 

The  Coroiiar7  Arteries  (Fig.  184)  (right  and  left)  arc  the  first 
branches  of  the  a^rt^t  and  supply  the  substance  of  the  heart.  They 
ore  to  be  foimd  one  on  eitlior  side  of  the  pulmonary  artery,  with 
a  plexus  (coronary)  of  nerves  aC'Corapanying  each. 

The  left  ajTonary  arteni  mm  from  right  to  left  in  the  anirenlo- 
ventricular  groove,  and  gives  a  large  branch  to  the  front  of  the 
hL^art,  which  appears  to  the  l.'ft  oltliB  pulraoriiiry  artvry  and  runs 
down  the  antu'ior  ventricular  groove  to  the  apex. 

The  riijht  coronarn  artenj  runs  from  left  to  ri^'ht  in  the  auricuJo- 
vcntricukr  groove,  and  ;jive9  a  large  braiwh  to  the  lack  of  the 
heart,  which  runs  alon«!  the  septum  to  the  api-x.  Both  the 
vertical  and  hori/zintil  bninches  of  llic  two  arteries  anastomose, 
and  supply  branches  fively  to  the  subatance  nf  the  heart. 

The  Coronary  Veins  do  ni>lcom:spond  precisely  to  the  arteries. 
The  aakrior  cofoimrij  niii  nins  up  the  anterior  vealrieulav  groove 
ivith  the  artery,  but  leaves  it  to  paas  along  the  horizontal  groove 
at  the  back  of  the  heart  to  the  right  auricle.  It  receives  the 
pmlerior  coroimnj  i;  in  from  the  i>osterior  veiitrieular  groove,  and 
is  then  called  th  j  n         which  ojiens  into  the  right 

auricle. 

The  mperjicial  /  c  jikx  »  of  the  synip-idietic  is  fituatcil 
immediately  below  th  ar  h  of  ll  c  aorLt,  and  gives  branches  to 
the  front  and  back  of  tl  c  I  eart  Inch  are  seldom  seen.  To  it 
may  be  traced  the  1  ft  porfic  ol  car  liac  nerve  of  the  syniiuitlietic, 
tt  canliac  branch  from  tlie  lift  pneumo-g.-wtric,  and  brandies  from 
the  deep  ca^Iiac  i>ks«i 

The  Great  Vessels  of  the  Eoort  (Fig.  181)  have  the  fol- 
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loning  positions.    Tlic  vena  cava  superior  is  to  the  right,  and  the 
liulnionary  artery  to  the  left,  whilst  betweea  tliem  the  arch  of  the 


Fig,  IM.— Right  lide  of  the  heart  bid  opea  (ftom  'WilBon). 

1.  Cavity  of  right  Burielo. 

2.  App«udti  Buriculii:,  in  its 
___   .!._   II  g^  Qjyj  jjj  jjjg  muMulL  papillm™, 

to  ths  apex  of  which  the 
anterior  and  right  curtains 
are  connected  by  chordio  ten- 

h.  Columaa:  cameai. 

■'■  Two  moaculi  papilluei  of   the 

rfeht  curtain. 
k.  Attachment  b}'  chorda)  tendine* 

of  the  left  limb  of  the  anterior 


I.  Entrance  of  the  atuiculo-Ten- 
tricular  opening.  Between 
the  figurea  1  and  9.  two  or 
three  foramina   Xhebeaii  aie 

:.  Itight  ventricle. 

.  Cavity  of  ri^ht  ventricle. 

.  CenuaarterioauaorinfundibuluiDi 

'..  Pulmonary  artery. 

,/.  Tricuspid  valve;   (  ii  placed 


I,  I.  Chordm  tendincai. 

m.  Semilunar  valves   of  the   pul' 

monary  artery. 
n.  Apex  of  left  appendix  auricnhe. 
■>.  Lett  ventricle. 
p.  Ascending  aorta. 
g.  II*  traniverae  portion,  with  the 

three    arterial   trunk)  wbisll 

ariae  from  the  arch, 
r.  Descending  aorta. 


'I  \-'  'i«.i.il;i-. 


,    > 


Rig-ht  Auricle    Fi  •  is.    ,-.  _ 

Jning  membrane  of  tlie  heart  U 
J^mg  me.ub«„e  of  the  veins,  I 
into  the  nrterifs.  ' 

The  Lujje  oi^ninj;.  i„t„  the  ri 
r««  car.,  (3),  ,vhid.  ente«  at  th 

"""'fr'"' •^"'••"-  opening  S 
i-h^foramiua  Th..l,:su  arc  mini, 

Win  the  .all  of  the  auJe!: 
cular  tissue  of  the  heait 

.    '^I'"  '«*''•*  "/iofr.r  is  a  project 
»^Ue,-allofthea„ricle,beS:' 

wih^^ofthecor.>«aiy8in;s,  which. 

The  ^,«toc/,.m«  ,.«fe  (6)  is  a  ^emi 
of^ the  vena  cava  infcrioran.l  imm, 
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marked,  and  which  surrounds  the  shallow  fozm  ovalis,  formed  by 
a  thin  membrane  thrown  across  the  foramen  ovale.  This  mem- 
brane is  produced  from  the  anterior  and  posterior  margins  of  the 
foramen  immediately  after  birth,  and  the  two  portions  gradually 
obliterate  the  opening  by  overlapping  one  another;  not  unfire- 
quently  however  a  small  oblique  opening  will  be  found  at  their 
point  of  junction,  through  which  a  probe  can  be  introduced. 

[To  open  the  right  ventricle,  its  flaccid  wall  should  be  grasped 
with  the  left  hand  and  the  scalpel  made  to  transfix  it  about  half- 
way down,  and  well  to  the  right  side  of  the  septum  ;  the  knife 
l)eing  then  carried  towards  the  apex,  the  cavity  of  the  ventricle 
will  be  opened.  The  left  forefinger  is  to  be  passed  up  into  the 
pulmonary  artery,  and  will  serve  to  guide  the  incision,  which  is 
to  be  prolonged  into  that  vessel  if  possible  between  two  of  the 
semilunar  valves.  All  clots  being  removed,  the  whole  of  the 
ventricle  will  be  displayed.] 

The  Bight  Ventricle  (Fig.  184,  a)  consists  of  a  main  cavity, 
the  walls  of  which  are  irregular,  owing  to  the  projections  of  the 
muscular  substance  of  the  heart ;  and  of  a  smooth  funnel-shaped 
portion  {infundihulum  or  conns  arterioms)  leading  upwards  and  to 
the  left,  into  the  pulmonary  artery.  The  projections  on  the  wall 
of  the  ventricle  are  the  columncB  camece  (h)  (fleshy  columns)  of 
which  three  vaiieties  are  described:  one  in  which  the  column 
merely  stands  out  in  relief,  being  attached  to  the  wall  of  the 
ventricle  in  its  whole  length;  a  second  in  which  the  column  is 
attached  at  both  ends  but  is  free  in  the  middle,  so  that  a  probe 
may  be  passed  between  it  and  the  wall;  and  a  third  variety 
called  the  miLsculi  papiUares  (g).  These  last  project  into  the  cavity 
of  the  ventricle  and  give  attachment  by  their  extremities  to  the 
ch<n'dcB  tendinece,  or  fibrous  cords  attached  to  the  flaps  of  the 
auriculo-ventricular  valve. 

The  right  auriculo-ventricular  valve  («)  consists  of  three  por- 
tions, and  is  hence  called  tricuspid.  The  flaps  are  formed  by  a 
reduplication  of  the  endocardium  or  lining  membrane  of  the 
heart,  between  the  layers  of  which  are  some  tendinous  and  mus- 
cular fibres,  the  former  being  continuous  with  the  chorda  ten- 
dinese.  The  entire  valve  is  attached  above  to  a  fibrous  ring  (zona 
tendinosa),  which  bounds  the  auriculo-ventricular  opening,  and  is 
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ilividcil  below  into  Uiree  portitaw,  anUrior,  posterior,  anJ   'ui- 

Tlie  anlerfor  diyuion  of  Ibe  valve  is  tie  largest  and  is  in 
contact  with  the  anteriur  waU,  whilst  the  posterior  flap  lie9agiiin"t 
thi'  poateiior  wall,  wtiich  is  fonneil  by  the  posterior  part  of  llie 
septitm  vcntriculorum.  The  inteninl  or  left  fiap,  which  i»  lie 
araiilleat  of  the  three,  shuts  off  the  infundiboliiin  from  the  ^neral 
cavity  of  ilie  ventricle. 

The  auricular  surface  of  tie  tricu»pi'l  valve  is  extrcuidf 
smoolli,  for  the  piirp(ffie  of  fatilitatiiig  the  flow  of  blood  into  the 
ventriclea ;  whilst  llie  auriace  wliich  corresponds  to  the  ir&Ui  of 
tliK  ventricle  le  remarkably  rough,  fi'om  the  proiuijiencea  fonnod 
by  the  chordie  tendineffi  (Power). 

Tiie  tricuspid  valve  acts  during  contraction  of  the  ventxiole 
(sjatole),  and  prevonts  the  regurgitation  of  blood  into  the  lumcUj* 
though  even  in  health  there  is  taid  to  bo  a  Hb'ght  reflux,  whkli 
has  been  termed  the  "  safety-valve  action"  i,'h^iiig). 

The  internal  division  of  the  tricus])id  valve  serves  to  prevent 
the  bloorl  from  lioiviii;;  inln  ihi'  ]>nhiioiir.iy  nilcrv.  imlil  ilie 
ventricle  is  fiillj- di>t ended  and  iiMe  li.  .onlr.ict  lurL-ibly  ,in  its 
contents. 

The  ]>iilnioiiar>i  arlirij  is  nttachi-iltoafibr'nis  liiip,  mbii  )i  inter- 
venes butween  it  and  the  njnscular  hubslancu  of  llio  hr'art,  but 
the  liuing  nicnibrane  of  tlic  urifry  vs  continuous  ivitb  lli:ii  of  the 

The  seniUiitinr  vnlrci  (iii)  of  llic  ]ndiiionaiT  artery,  tivo  anterior 
and  one  posterior,  im-  thn.-ereiUi)jlieatiiinsnf  tlieliniiiynieuibr.ine, 
strengthened  by  fibrous  tissue  which  h  colleeted  prini-iinillv  at 
the  attaclied  border  of  each  viihv,  the  thin  portion  near  the  free 
border  l*iiig  called  the  laiii'.ln.  The  attached  Inirdtr  is  I'r.invex, 
and  is  fixed  to  the  wall  of  the  artery  ;  the  fi'ee  border  is  sub- 
divided into  twofiligbtly  concave  iHirtions  byalittle  libnnis  boily, 
called  the  corpus  Anintii. 

TIio  semilunar  valves  act  during  dilatation  of  the  ventricle 
(diastole),  and  jircvent  the  regurgitation  of  tlie  blood  fnini  the 
pulmonary  artery. 

•  The  tricuspid  vnivo  ii.  vm  imcninr  in  it."  ilivisio:i»,  foniclimr,  ,r.ii- 
HsUnff  uf  only  two  ll«|is  1il;e  Uu-  miti-d  v.a.i.,  mi.l  al  oll«iibi-Lus  ^Vr.ui..t 
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The  Llowl  {which  is  venous  or  dark-coloured)  is  carried  by  the 
pubnonary  artery  to  its  bifurcation,  and  then  by  the  r^ht  and 
left  pulmonary  ari^eries  to  the  lungs,  where  it  is  aerated  :  and  ia 
brought  back  to  the  heart  by  the  four  pulmonary  veins  as  arterial 
or  red  blood.    The  pulmonacy  veins  open  into  the  left  auricle. 

[The  left  auricle  is  to  be  opened  by  one  incision  on  its  posterior 
as))ect,  placed  vertically  midway  between  the  pulmonary  yeins, 


Fig.  ISo. — Led  side  of  the  heart  liid  opcD  from  behind  (bom  'n'ilson]. 


1.  Cavity  oftholeftiiuriclc. 

2.  Ciivity  of  the  nppendii  auricuhc, 

near  tlie  apex  of  which  are  ucn 
niusculi  pectinati 

3.  Opemng  of  the  tiro  lisht  pol. 

monary  veins. 

4.  The  einus,  into  vhich  the  left 

pulmonaiy     veins      (oinBtiines 

5.  Leii  pulmonorj'  veins. 

G.  Auriculo-vrntticulnr  opmins. 

7.  Coronan-    vein,    Ivins    in    the 

Buriculn-ventriculiir  groove. 

8.  Left  venlricle. 

B,  9.  Csvit  J  of  the  left  Tentiide ; 


the  figures  rest  on  the  aoptuni 

vcntricalonun. 
.  iUtnil  valre;    ita  flaps  are  con. 

□ected  bv  chordie  teadinen  to 

b,  i,  MuBculi  papilUres. 
,  c.  Fixed  columnie  campit,  fanDing 

put  of  the  intemsl  Burbce  of 

the  ventrifle. 
</.  Arch  of  the  nortii. 
(.  Pulmonary  artery. 
/.   Oblilcruteii  duelus  nrterioans. 

S.  Lc(t  pulmoniiry  artery. 
,  Itight  ventricle. 
I.  Apei  of  the  appcnJii  of  riglit 
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and  another  into  ttie  nuriculax  appendnge.    The  heart  must  lie 
ilrawn  well  over  to  tlie  light  aide  to  eipoBe  tie  covity  proper^.] 

The  Left  Auricle  (Fig.  185,  i)  closely  reaeciblea  the  right 
tiuricle,  but  is  altogether  cia  a.  smaller  scale,  and  its  border  ia 
thinner  and  more  "crenate"  thfla  on  the  opposite  ade.  The 
openings  ore  those  of  the  four  pulmonaty  veim,  two  on  each  aide^ 
iind  tlie  left  anricolo-Teatricultir  opening. 

The  mnienti  peclinati  of  the  muiciilu  appendix  arc  like  those 
of  tlie  right  eide  hut  amaller,  and  on  the  eeptura  of  the  auricle! 
will  be  Been  the  nnnuJtn  ovtUie  and  Jossa  oralis  corresponding  to 
tliose  on  the  right  side,  hut  the  ring  of  nmacular  fibre  ia  aot  so 
well  developed. 

[To  open  the  left  ventricle,  the  left  foreBnger  should  be  intro- 
duced tnrough  the  nuriculo- ventricular  opening,  and  the  Imjie 
thruijt  through  thi:  wall  of  ttie  ventricle  near  the  apex  to  meet  it. 
The  knife  ia  then  jjuided  upwards  between  the  flaps  of  the  mitral 
valve,  and  an  incision  made  throt^gh  the  front  of  the  ventricle  into 
the  auriculo-ventriciilar  opening.  The  finger  is  next  to  be  paaaed 
from  below  into  thu  norta,  I'oDotttd  by  thi'  knif«,  which  is  to  be 
carried  thro»igli  the  front  wall  of  the  ventricle  close  to  the 
aeptum,  thtu  isolating  the  ri^ht  flap  of  the  niitral  valve.  The 
incision  is  to  be  piolougwd  into  the  aorta  between  two  of  ihe 
Beinilunar  valves,  nnd  it  will  be  found  to  Ije  necessary  to  divide 
tlie  iiulmonarj'  ailcry  wliich  lies  in  front  of  the  anrtii,  but  caie 
should  be  taiien  to  do  so  above  tile  pidmonary  semilnwar  valves.] 

The  Left  Ventricle  (Fig.  185,  8)  resembles  the  right,  but  ita 
wall  is  thicker  and  ita  cavity  reaches  to  the  apex  of  the  heart 
The  columiw:  caratw,  muiculi  fainllariis,  and  cliorda  Undiuctc 
ressmble  those  of  the  rigtit  side,  but  are  more  fully  developetL 

The  left  auriculo-ventricular  valve  consists  of  two  portions  and 
is  hi'nce  called  bicuapid,  or  (fiDtn  the  vcaemhlaucu  to  a  mitre) 
mitral.  The  fl;i]is  of  the  valve  are  composed  of  the  lining  mem- 
brane of  llie  heart,  stn-ugthened  by  tendinous  fibres  derived  from 
the  chiinlic  tendiiicaj  like  tho^c  on  the  right  side,  and  are  attached 
to  the  fibrous  ring  bounding  the  anriculn-ventriculor  opening. 
The  right  ilip  of  the  vaht-  is  anterior  to  the  left  flap,  and  is 
pinct-d  between  the  cavity  of  the  vi'Utricle  and  Ihe  orifice  of  the 
aoria,  a^Tiinst  wliich  it  lies  during  diastole  of  the  ventricle.     It  ia 
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perfectly  smooth  on  both  surfaces  so  as  not  to  impede  the  current 
of  blood  into  the  aorta,  thus  di£fering  from  the  left  flap,  of  which 
the  surface  next  to  the  wall  of  the  heart  is  rough  (Power). 
Between  the  anterior  flap  of  the  mitral  valve  and  the  aortic  valves, 
is  a  small  space  with  aponeurotic  walls — the  intcrvalvular  space  of 
Sibson — ^which  receives  the  aortic  valves  when  distended  in 
"  diastole." 

The  mitral  valve  acts  during  contraction  of  the  ventricle 
(systole),  and  prevents  the  regurgitation  of  blood  into  the  auricle. 
The  anterior  division  of  the  mitral  valve  prevents  the  blood  from 
flowing  into  the  aorta,  until  the  ventricle  is  fully  distended  and 
able  to  contract  forcibly  on  its  contents,  and  the  pressure  of  the 
blood  in  the  intervalvular  space  on  the  anterior  flap  of  the  mitral 
valve,  keeps  the  latter  closed  up  to  the  end  of  the  "  systole"  or 
contraction  of  the  ventricle. 

The  closure  of  the  mitral  valve  accompanies  the  "first  sound" 
of  the  heart,  which  is  best  heard  at  the  apex.  A  bruit  caused  by 
disease  of  the  valve  would  be  heard  in  the  same  situation  (Fig. 
163,  a),  and  if  systolic  depends  upon  regurgitation  through  the 
valve,  if  diastolic  upon  roughness  of  the  surface  over  which  the 
blood  passes  from  the  auricle. 

A  flbrous  ring  intervenes  between  the  muscular  tissue  of  the 
heart  and  the  aorta,  the  lining  membrane  of  which  is  continuous 
with  the  endocardium. 

The  Aortic  semilunar  valves  resemble  those  of  the  pulmonary 
artery  but  are  more  fully  developed,  and  the  corpora  Arantii  are 
better  seen  than  on  the  right  side.  The  aortic  valves  occupy  a 
I)osition  the  converse  of  those  [of  the  pulmonary  artery,  viz.,  one 
in  front  and  two  behind;  and  above  each  of  the  three  valves 
there  is  a  dilatation  of  the  aorta,  called  the  aortic  sinus  or  sinus  of 
Valsalva,  At  the  bottom  of  the  anterior  and  left  posterior 
sinuses  will  be  seen  the  orifices  of  the  coronary  arteries,  the  first 
branches  of  the  aorta. 

The  aortic  valves  act  during  dilatation  of  the  ventricle  (diastole), 
and  prevent  regurgitation  into  the  ventricle,  their  closure  accom- 
panying the  "  second  sound  "  of  the  heart,  which  is  best  heard 
over  the  base  of  the  heart  and  on  the  sternum  opj)osite  the  second 
intercostal  space  (Fig.  183,  b).  If  from  disease  of  the  valves  their 
closure  is  not  perfect  and  regurgitation  occurs,  a  **  diastolic  aortic^ 
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the  nmljilical  vein,  which  enters  the  body  nt  the  iimbilicaB.  It 
then  losses  along  the  lonptuJinal  fisaiiro  of  the  liver,  and  at  the 
tniiBverse  fissure  dividea  into  two  branches,  one  of  which  joins 
the  [Kirtal  vein,  and  the  other,  which  is  the  ductiu  venoiia,  joins 
the  inferior  vena  cnvii.  In  the  inferior  vena  cava  the  placental 
blood  in  joined  by  tliat  returned  from  the  lower  extremities,  and 
iiAcm'aTds,  through  the  hepatic  reins,  by  that  circulated  through 
the  liver;  nod  ia  then  poure<l  into  the  right  auricle.  The  Eus- 
tachian valve,  of  large  b 


the  fcctiis,  diri'cts  the  current 
acriiBa  thu  auricle  to  the  for- 
amen ovale,  which  is  potent, 
!iiid  the  blood  enters  the  left 
auriilc.  From  the  left  auricle 
the  blood  iieccssarily  imssea 
into  the  loft  ventricle,  and 
in  thence  propelk-d  through  the 


Fig.  187. 


1,  Umbilical  vein  nrocmtini  from 
Ihe  uUrenti  Ci). 

'i.  Vmbilical  Tein,|  diviJing  into 
hranchei;  tna  (4,  4),  to  bv 
dintributeil  to  the  liver;  and 
one  {6),  the  ductiu  venosiu, 
wliicli  cnCera  tlie  inferior  veni 
.av.i  [6). 

7'  Portal  Tein.  comniunicatin; 
with  the  right  hepatic  bnmcli. 

8.  Rii;ht  auricle. 

:>.  Left  auricle. 

10,  Left  ventricle. 

11.  The  arch  of  the  aorta. 

ITic  arrowj,  12  and  13,  repreient 
the  n-tum  of  lb«  blocd  from 
thi'  bead  and  upper  extremities 
through  tho  jugular  and  sub- 

14.  Superior  vena  cava. 

1£.  RiRht  Tcntriclc. 

16.  PulmonaiT  nrterv. 

17.  Duoluii  arierio!n>. 
IR,  IH.  UevpndinK  aorln. 
19.  lljpoga'tric  arteric*. 
'iO,  External  iliaca. 
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uoitii  to  the  head  ami  upper  extremitiea.    From  these  it  is  re- 
turned by  the  superior  yenn  cai-o,  wliicU  enters  the  upper  pan 
uf  tlie  right  Buride,  and  the  hlooil  descends  Eit  once  into  the  rigiil 
ventricle,  Ihiu  taking  u  course  et  right  angles  to  the  formet  one. 
From  the  right  ventricle  the  blood  is  propelled  into  tie  pnl- 
monury  artery,  and  a.  small  portion  reaches  the  lungs  through  tie 
right  and  left  pulmonary  arteries,  hut  hy  far  the  lat^r  portJOD 
passes  through  the  ditctu*  arieriom*  (a  short  tnbc  connected  niUi 
the  pulmonaiy  artery  close  to  the  bifurcation),  and  entire  the 
tleaecnding  portion  of  the  arch  of  the  aorta.     Through  the  aorta 
ibe  blood  reaches  the  iliac  arteries,  and  a  small  portion  paaaee  by 
the  (external  iliacs  to  thu  lower  extremities,  but  the  regt  passu    . 
bj  the  intLtnal  iliocs  to  the  hypogastric  arteriea,  which  nm  to    I 
the  umbilicus  and  then  wind  round  the  umbilical  vein  to  the    ' 
placenta,  under  the  name  oticmbilical  artena. 

The  Pulmonary  Artery  (Fig.  188,  13)  hoa  already  been  seen 
to  arise  from  the  right  ventricle  and  to  lie  in  front  of  the  aorta. 
It  then  passes  to  the  leA  side  of  the  aorta,  where  it  hiihrcat«a  into 
right  and  li-ft  piihnonar'i  arteries,  which  go  to  their  respective 
lunga  ;  the  right  being  the  longer  of  the  two  and  iieci'Saarilv 
passing  beneath  the  aii  h  of  the  nortii,  and  the  left  crossinjr  the 
descending  anrta.  The  po-ition  of  each  of  the  arteries  in  tlie  root 
of  the  lung  has  Iweii  already  seen,  tlic  right  being  below  and  ihe 
left  above  its  bronclius. 

Connecting  the  pulmonary  artery  with  Ihe  descending  portion 
of  the  arch  of  the  aorta  is  a  fibrous  cord,  which  is  the  obliU'ratt'il 

The  Pulmonary  Veins  (Fig.  188,  19)  are  four  in  niunbcr,  two 
to  each  lung.  Tlieir  positions  in  the  roots  of  the  lungs  have  been 
Keen,  and  they  have  been  traced  to  Ihe  left  auricle  of  the  heart. 
The  right  veins  are  tlie  longer  and  jiass  beneath  the  arcli  of  ihe 
aorta,  the  left  veins  crossing  tlie  descending  norta. 

The  Arch  of  the  Aorta  (Fig.  188).— The  aorta  has  been  ?een 
to  arise  from  (he  left  ventricle,  and  it  at  first  takes  a  course  U]v 
wards  and  to  the  right  side,  iUid  then  ba[;kward3  and  to  the  left, 
thus  foniiing  an  orcb.  For  convenience  of  deacriplion  the  arch 
is  divi<lcd  into  tliree  portions— ascending,  horizontal  or  trans- 
ver.-^e,  and  descending. 

1.  The  ascciidinij  porlioii  (1),  beginning  opposite  the  thinl  costid 
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cflrtiliige  of  the  left  ode,  reaches  as  high  as  the  upper  border  of 
Fig.  1S8. 
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thu  second  costal  cartUftge  of  the  right  aide  doae  *o  the  stenina. 
It  is  alniost  entirelj-  encloseil  within  the  iiericanliara,  ami  u 
crotmcd  at  fiist  hj  the  pnlnionaiy  artery.  In  fmnl  of  the  pi:!rt- 
cardium  are  the  gtcmuni  and  triangitlariB  atemi  mascle  ;  htXaid, 
the  ascending  tiorta  ia  the  root  ot  the  ritfiiC  liuig ;  ta  its  ri^ht  aiil« 
i*  the  vena  cava ;  and  to  its  left  side  is  the  hifurcniion  of  tbi 
jiiilraonttiy  artery.  Ita  branches  wc  the  two  ci>roatir;-  orKtitb, 
which  have  been  already  tiiiced. 

2.  The  horirmital  or  traruverer  jwrf  tun  lias  a  direction  bockwnril* 
and  to  the  left  Bide,  reaching  from  Uie  second  costal  csrtilage  at 
the  right  side  to  the  left  side  of  tlie  fourth  dorsal  vertebra.  /■ 
front  of  this  portion  arc  tlie  Btemum  and  trinngnkri.'*  etcmi  muacle 
and,  from  left  to  right,  the  left  pnenmo-guBtric  and  left  phtvnio 
nerves  and  the  superficial  cardiac  branch  of  Hie  lynipstJietic ;  |i 
bekiiul  are  the  trachea,  the  icsopliagns  and  thoracic  dnct,  the  rigit 
jjiieunio-gastric  and  the  left  recurrent  laryngeal  nerves,  Abam 
ia  the  left  innominate  vein ;  and  btlou)  are  the  left  bronchos 
and  right  pulmonary  veseclfl,  the  left  recarrent  laryngeal  nenre, 
and  the  ohliternted  ductus  nrteriosMs,  The  brauflies  of  this 
]ioriion  are  the  innominate,  the  left  lamiid,  and  Kft  subclavian 
arteries. 

3.  The  ilcsicmliwj  jmrHoit  extonils  to  the  lower  border  of  tin- 
fifth  dnr.i^l  vertebra,  where  the  thoracii-  aorta  begin*,  but  the 
division  between  the  two  vessels  in  aihilrarj-.  It  is  iiivci=teJ 
almost  entirely  Iiy  the  left  pleura,  which  binds  it  to  tlie  sidf  of 
the  vertebric. 

The  Vena  Cava  Superior  (Fi^;.  ISl,  to)  is  foniiod  by  tlii' 
junction  of  the  ri^ht  and  left  braehio-ceplirtlic  or  iimoniiniite  veins. 
on  the  riglit  of  the  arch  of  the  aorta.  The  vena  cava  receives  the 
rena  azygos  major  opposite  the  right  bronthiis,  and  then,  crossiiis 
the  root  of  the  ri^lit  lunj;,  pierces  the  pcricardinm  to  enter  the 
upper  part  of  the  right  auricle. 

JWp. — Xlie  IctpIm  of  the  aorta  here  gircn  iire  lower  tlinn  those  orilinmilr 
i.iiii  dowa,  but  lire  tin-  resiilt  of  numerous  itKieiJcniieot  observations  Ui  ili'e 
iiullior,  nud  by  Profonsor  Wtoii,  wlio  oririiiallv  iiiToslisated  the  sufejtii, 
anil  whose  paiicr,  in  the  Journal  of  Anaiomij  for  Dcecniber,  1868,  nuiy  be 
conautteJ  with  ttdvaatiige. 
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Great  Vessels  op  the  Root  of  the  Neck. 

The  three  great  branches  of  the  second  part  of  the  arch  of  the 
aorta  are  the  Innominate,  the  Left  Carotid,  and  the  Left  Sub- 
clavian arteries. 

The  Innominate  Artery  (Fig.  188,  4)  passes  upwards  and  'to 
the  right  side,  and  at  the  stemo-clavicular  articulation  divides 
into  the  right  common  carotid  and  right  subclavian  arteries.  It 
has  ill  front  of  it  the  upper  piece  of  the  sternum,  with  the  remains 
of  the  thymus  gland,  and  the  origins  of  the  stemo-hyoid  and 
stemo-thyroid  muscles  ;  and  is  crossed  nearly  at  right  angles  by 
the  left  brachio-cephalic  or  innominate  vein,  and  obliquely  by 
the  right  inferior  thyroid  vein.  Behind  it  at  first  is  the  trachea, 
but  afterwards  the  prolongation  of  the  right  pleura  into  the  neck. 
To  the  right  side  are  the  right  pneumo-gastric  nerve,  right  in- 
nominate vein,  and  right  phrenic  nerve ;  to  the  kfi  side,  the 
origin  of  the  left  common  carotid,  and  afterwards  the  trachea. 

The  innominate  artery  ordinarily  gives  off  no  branch,  but 
occasionally  a  small  branch  {thyroidea  inuiy  middle  thyroid  artery 
of  Harrison)  arises  from  it  or  from  the  aorta  close  to  it^  and  runs 
up  the  front  of  the  trachea  to  the  thyroid  body. 

The  Left  Common  Carotid  Artery  (Fig.  188,  11).— The 
left  common  carotid  runs  upwards  and  to  the  left  side  at  a  level 
anterior  to  that  of  the  left  subclavian  artery,  and  from  the  left 
stemo-clavicular  articulation  its  relations  correspond  to  those  of 
the  right  carotid  artery  (p.  349). 

The  tJioracic  portion  has  in  front  of  it  the  upper  piece  of  the 
sternum,  with  the  remains  of  the  thymus  gland,  and  the  origins  of 
the  stemo-hyoid  and  thyroid  muscles  ;  and  is  crossed  by  the  left 
innominate  vein.  It  lies  against  the  trachea  at  first,  then  upon 
the  oesophagus  and  thoracic  duct,  and  lastly  on  the  longus  colli 
muscle ;  having  the  innominate  artery,  the  trachea,  and  the  left 
recurrent  laryngeal  nerve  to  its  right  side,  and  the  left  pneumo- 
gastric  nerve  with  its  cardial  branches,  and  tlie  left  subclavian 
artery  to  its  left  side. 

The  Subclavian  Arteries  (Fig.  188)  differ  on  the  two  sides, 
the  right  beginning  at  the  stemo-clavicular  articulation,  and  the 
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left  at  the  arch  of  the  Hoita,  and  having  Uierdbre  a.  cotm^  in 
the  thomx.  Both  arteriea  may  be  divided  into  tliTt«  puts,  at 
wliich  tlio  second  and  thiid  correspond  on  thu  two  Bid^a  of  tlw 
l»d)'. 

The  Jiril  jwtiou  en  (lie  irft  tidi  extends  from  the  arch  of  the 
aoita  to  the  iimer  iKirder  of  tlie  scnlenas  onticus,  iuid  auij  hs 
conveniently  siihiUvided  into  a  thotiicie  and  a  cervical  part.  The 
thoracic  part  is  nt  fii«t  nearly  yartical  in  its  direction,  and  lies  to 
the  luft  aide  of,  bnt  in  a  plane  poEtterior  to  thnt  of,  the  left  camtid 
art*!ry.  It  it  crosml  transversely  by  the  left  innoniiiiat«  ^-ein,  and 
obLiijuely  by  the  left  pnenmo-gastric  and  cardiac  nerves  ;  it  lis 
upon  the  ajBophagoB  and  tlii> 
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the  inner  border  of  the  scalenus  anticus.  Its  course  is  nearly 
horizontal,  and  it  has  in  front  of  it  the  inner  end  of  the  clavicle 
with  the  stemo-mastoid,  stemo-hyoid,  and  stemo-thyroid  muscles, 
being  crossed  by  the  pneumo-gastric,  cardiac,  and  phrenic  nerves, 
and  the  internal  jugular  and  vertebral  veins.  It  lies  against  the 
recurrent  laryngeal  nerve  and  the  apex  of  the  pleura,  which  inter- 
venes between  it  and  the  first  rib  and  also  invests  its  lower 
border.  The  innominate  vein  is  in  front  of,  but  quite  below  the 
level  of,  this  part  of  the  artery. 

The  Branches  of  the  first  portion  of  the  subclavian  artery  are 
(1)  Vertebral,  (2)  Internal  Mammary,  and  (3)  Thyroid  Axis,  and 
their  distribution  is  the  same  on  both  sides  of  the  body. 

1.  The  Vertebral  Artery  (Fig.  189,  5)  ia  seen  now  in  only  a 
small  part  of  its  course.  It  ascends  between  the  seal  enus  anticus  and 
longus  coUi  muscles,  being  crossed  by  the  inferior  thyroid  artery 
and,  on  the  left  side,  by  the  thoracic  duct ;  and  enters  the  foramen 
in  the  transverse  process  of  the  6th  cervical  vertebra  (usually),  being 
accompanied  by  a  branch  from  the  inferior  cervical  ganglion  of 
the  sympathetic  The  artery  passes  through  the  transverse 
processes  of  all  the  upper  cervical  vertebrae,  giving  off  mtuciUar 
and  spinal  branches  in  its  course,  and  is  seen,  in  the  suboccipital 
region,  to  wind  inwards  upon  the  atlas  and  enter  the  foramen 
magnum  to  supply  the  brain. 

The  Vertebral  vein  has  no  course  in  the  skull,  but  commences 
in  small  branches  about  the  atlas.  It  takes  the  same  course  as 
the  artery,  receiving  corresponding  branches  and  also  the  ascending 
cervical  and  deep  cervical  veins,  and  after  crossing  the  subclavian 
arter}',  opens  into  the  commencement  of  the  innominate  vein. 

2.  The  Internal  Mammary  Artery  (Fig.  189,  4)  arises  from 
the  lower  surface  of  the  subclavian  artery,  and  at  once  descends 
into  the  thorax,  being  crossed  superficially  and  obliquely  by  the 
I)hrenic  nerve.  The  left  artery  has  been  seen  to  pass  through  the 
anterior  mediastinum,  but  the  right  is  excluded  by  the  pleura, 
which  binds  it  to  the  costal  cartilages.  Both  arteries  enter  the 
fibres  of  the  triangularis  stemi  muscle,  and  divide  opposite  the 
seventh  costal  cartilage  into  two  terminal  branches — superior 
epigastric  and  musculo-phrenic. 

a.  The  superior  epigastric  branch,  enters  the  fibres  of  the  rectus 
abdominis  muscle,  and  anastomoses  with  the  epigastric  branch  of 
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tlie  eilemal  ilUc,  thus  esLatiliihin};  a  eomniTmieation  wUoh 
beL^mea  of  great  importance  in  onj  caseof  obstnictdanof  UieBntU 
or  iliac  orlerics. 

6-  The  miuevlo-fihrcnie  bmndt  supplies  the  diapHragm,  and  rant 
outwatde  to  BDastomuse  with  the  intercostal  and  lumbar  ftrtctief, 
iis  well  aa  with  the  phrenic  branches  of  the  nbdominal  aoito. 

The  other  branches  of  the  intumal  niaDimaty  are  (c)  coma  turn 
pliTenid,  a.  email  bninoh  occampiuiyiDg  tlie  phrenic  nerve  and 
:?eldom  eeeu ;  {d)  intdiaitinal  and  («)  pericardiac  branches  to  thoM 
ports,  from  which  email  branches  pass  to  furiii  thtt  "  suli-pleunl 
medioatiDiil  plexus "  (Turuer) ;  (J)  aaterior  ititeretntalt  to  tbt 
intercostal  spaces,  anastomosing  with  other  int«i'costaI  branchei ; 
.-ind  (g)  perforaiing  branches  to  the  pectoral  inuEcles  ami  to  the  i 
mtunma.  I 

Tlie  vcnce  comilet  »{ the  internal  luammary  artery  unite  to  open  ] 
iiito  the  corresponding  innoiniaote  or  brachio-ccphalic  vein.  1 

3.  The  Thyroid  Alia  (Fig.  189,  6)  is  a  abort  thick  trunk 
arising  close  to  the  scalenus  and  from  tlie  ujiper  iiiuface  of  the 
subclavian,  which  divides  immediately  into  three  branches,  (o) 
inferior  thyroid,  (li)  transversali*  colli,  iiud  (c)  traimveisalis 
humeri  or  supra-scajnilar, 

a.  The  Inferior  thyroid  arkry  nins  upwards  and  inwnrds,  acros 

the  vertebral  artury  and  beliind  the  carotid  ehcatli  and  f^ympatheiic 

trunk,  to  the  Ibymid  bodv,  wheiu  it  anastomoses  witli  ita  fellow 

p  dhbohpe  h-Tt      arl«nes 
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This  artery  is  frequently  of  small  size  or  altogether  wanting, 
the  posterior  scapular  arising  from  the  third  part  of  the  sub- 
clavian. 

c.  The  transversalia  humeri  artery  runs  outward  in  front  of  the 
scalenus  anticus  and  phrenic  nerve  immediately  behind  the 
clavicle,  and  has  been  seen  in  the  posterior  triangle  of  the  neck  to 
become  the  supra-scapular  artery.  It  is  often  known  as  the  supra- 
scapular artery  in  its  whole  course. 

The  Second  Part  of  the  Subclavian  Artery  (Fig.  190, 
27)  is  placed  behind  the  scalenus  anticus,  and  has  the  same 
relations  on  both  sides  of  the  body.  It  has  in  front  of  it  the 
platysma  and  cervical  fascia,  with  the  clavicular  origin  of  the 
sterno-mastoid  and  the  scalenus  anticus,  and  rests  agcdnst  the 
scalenus  medius  and  the  first  dorsal  nerve.  Above  it  are  the 
lower  cervical  nerves,  and  below  is  the  pleura  with  a  small  portion, 
of  tlie  inner  border  of  tlie  first  rib.*  The  svhclavian  vein  is  quite 
below  the  level  of  the  artery  at  tliis  point,  and  separated  by  the 
scalenas  anticus.  The  only  branch  of  the  second  part  of  the  sub- 
clavian artery  is  the  superior  intercostal  artery,  which  is  to  be 
traced  into  the  tliorax  by  removing  the  pleura  from  the  upper 
intercostal  spaces. 

The  superior  intercostal  artery  (Fig.  189,  11)  descends  into  the 
thorax  in  front  of  the  necks  of  the  ribs,  giving  branches  to  the 
first  and  second  intercostal  spaces,  and  anastomosing  with  the 
upper  intercostal  artery  from  the  aorta.  The  branches  to  the 
intercostal  spaces  divide  into  anterior  and  posterior  branches, 
and  are  distributed  like  the  aortic  intercostals  (g.  t?.).  The  (Zeep 
cervical  branch  arises  from  the  superior  intercostal  close  to  its 
origin,  and  passes  backwards  between  the  first  rib  and  the 
transverse  process  of  the  seventh  cervical  vertebra,  to  be  distri- 
buted to  the  muscles  of  the  back. 

The  superior  intercostal  vein  opens  into  the  innominate  vein. 

The  Third  Part  of  the  SubclaTian  Artery  has  been 
dissected  in  the  posterior  triangle  of  the  neck  (p.  329). 

The  Subclavian  Vein  (Fig.  192)  is  the  continuation  of  the 
axillary  vein,  and  has  been  seen  to  lie  below  the  level  of  its  artery 

*  The  phrenic  nerve  is  commonly  nvcn  as  one  of  the  anterior  relatioiM 
of  this  part  of  the  artery,  but  it  reaches  the  inner  border  of  the  scaleDoa 
above  the  vessel,  and  is  in  relation  with  the  first  part  of  the  subdac^nascL. 
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in  the  tliird  part  of  its  course  (p.  331).  It  then  passes  in  front  of 
the  scalenus  anticus,  which  muscle  separates  it  from  the  second 
portion  of  the  subclavian  artery  ;  and  lastly  lies  in  front  of  and  a 
little  below  the  first  part  of  the  artery,  with  the  phrenic  nerve 
intervening  on  both  sides  of  the  body,  and  on  the  right  side  the 
pncumo-gastric  nerve  also.  Each  subclavian  vein  joins  the 
internal  jugular  vein  of  the  same  side  to  form  the  innominate 
vein,  and  at  the  point  of  junction  of  these  two  veins  the  thoracic 
duct  opens  on  the  left  side,  and  the  right  lymphatic  duct  on  the 
right  side  of  the  body. 

Branches, — The  external  and  anterior  jugular  veins  open  into 
the  subclavian  vein  outside  the  scalenus  anticus. 

The  Bight  Innominate  Vein  (Fig.  192)  commences  at  the 
inner  end  of  the  clavicle  by  the  junction  of  the  subclavian  and 
internal  jugular  veins,  and  then  descends  on  the  outer  side  of  the 
innominate  artery  to  join  the  opposite  vein  in  the  vena  cava.  It 
is  clonely  invested  by  the  right  pleura,  and  has  the  phrenic  nerve 
on  its  outer  side. 

TIic  Left  Innominate  Vein  (Fig.  192)  commencing  at  a 
corresponding  point  to  and  in  the  same  way  as  the  right  vein, 
runs  obliquely  downwards  and  to  the  right  side,  lying  above  the 
level  of  the  arch  of  the  aorta  and  crossing  its  large  branches.  It 
unites  with  the  right  innominate  vein  on  the  right  of  the  sternum, 


1.  Posterior  auricular  artery. 

2.  Temporal  artery. 

3.  Occipital  artery. 

4.  Glosso-pharyngcal  nerre. 

5.  5.  Spinal  accessory  nerve. 
I  6,  6.  Pneumo-gastric  nerve. 

7.  Stemo-mastoid  (cut). 

8.  Facial  artery. 

9.  Hypoglossal   nerve  with   com- 

munication ^m  2nd  cervical 
nerve. 

10.  Lower  end  of  ditto. 

11.  Superior   cervical    ganglion  of 

sympathetic. 

12.  Digastricus. 

13.  Third  cervical  nerve. 

14.  Superior  laryngeal  nerve. 
16.  Internal  carotid. 

16.  Thyro-hvoideus. 

17.  External  carotid. 

18.  Common  carotid. 


19.  Fourth  cervical  nerve. 

20.  Inferior  constrictor  of  pharynx. 

21.  Phrenic     nerve     on    scalcuus 

anticus. 

22.  Crico-thyroideus. 

23.  Middle  cervical  ganglion. 

24.  Trachea. 

25.  Thyroid  axis. 

26.  Recurrent  laryngeal  nerve. 

27.  Subclavian  artery. 

28.  Innominate  artery. 

29.  (Esophagus. 

30.  Vena  cava  superior  (cut). 

31.  Oangliated  cord  of  sympathetic, 

32.  Posterior  ptdmonary  plexus. 

33.  Phrenic  nerve  (cut). 
3o.  (Esophageal  plexus. 
37.  Vena  azygos  major. 
39.  Thoracic  duct. 

41.  Thoracic  aorta. 

43.  Groat  splanchnic  nsrv^. 
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Lctween  the  cartilages  or  llic  first  and  second  ribs,  to  fonu  t1i9 
rena  cava  Bupcrior  (p.  414). 

Sranckrt. — Each  innominate  vein  Tweiveo  llie  verteWji] 
dose  to  its  origin,  and  aftenvardB  tbe  mtemal  mammnrv,  the 
inferior  thjroiJ,  and  the  superior  intercostal  bcmndieii.  The  \tA- 
vuin  racuiveu  in  addition  emttll  thymic  and  periciirdiac  branches. 

[The  oacendin^  portion  of  the  arch  of  the  aoitn  and  the  rena 
cjiviE  nre  to  be  divided,  and  the  icmaioH  of  tlie  heart  removed  nil^ 
thii  pulmonary  veiMela,  which  are  to  be  cut  clone  lo  the  laaa.. 
The  iircJi  of  the  aorta  in  to  be  held  to  one  side  by  hooks,  ondUM 
bifurcation  of  the  trachea  with  the  deep  cardiac  plostw  dimi<cui' 

The  Beep  Cardiac  Plexus  (Fig.  190)  is  situated  on  eaeli  tti 

of  the  trachea  cloati  to  ils  bifurcation.  The  right  half  of  the  jigB 
recciveB  all  the  cardiac  nerves  of  that  aide,  V)7..,  three  caidia> 
nerves  from  the  three  cenncal  ganglia  of  the  BympatbetiR,  ttx  ] 
tbrvc  eanlinc  br.uiclies  i>t  the  piicunio-g.istric,  and  the  caniiie 
brnncli  of  its  recurrent  larjngeal  neirc.  The  blanches  of  xkii 
half  of  the  plexus  are  clistributtd  to  the  right  side  of  tbe  heart  and 
the  right  liing,  «nd  injiuy  of  them  have  been  neecssarilv  di-stroveJ. 
The  if^  ;i«?/ (Fig.  191)  of  the  plexus  receives  the  same  ncrv^  ai 
the  right,  with  the  exception  of  the  superior  ciinliiic  norve  of  lh< 
F3'inj>athe1ic  and  the  inferior  cardiac  branch  of  the  pneiimo- 
giutric,  which  have  been  already  traced  lo  the  superficial  cardiac 
plc.xiia.  The  branches  of  thia  half  of  the  jik-xiis  nn:  distriVmted  M 
the  left  side  of  the  heart  and  the  left  Imig,  unci  also  connniiiiioale 
with,  the  superficial  canliac  plexiia. 

The  Trachea  (Fig.  190,  24)  U  now  sufficiently  cvposed  for  tbe 
examination  of  its  relations,  but  its  i^tmctute  will  be  given  with 
that  of  the  lungs.  The  trachea  extends  from  the  lower  bonier  I'l 
the  laryns,  about  the  level  of  the  fifth  cenical  vertebra,  to  the 
level  of  the  fifth  dorsal  vertebra,  where  it  bifurcates  into  the 
bronclii.  The  tiachea  occupies  the  middle  line,  lying  in  fi-ont  of 
the  asnpliagiis  and  vertebral  column,  and  has  the  rollowing 
Btruotures  in  front  of  it  in  the  neck  :  the  stemo-hyoid  and  thyroid 
muscles  ivith  the  di^p  cervical  fascia  i  the  isthmus  of  Ihc  thyroid 
body  with  the  inferior  thyroid  veins  ;  and  the  iirlcria  thyroids 
ima  from  the  innominate,  if  it  exists.     In  the  thorax  it  lies  in  the 
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posterior  mediastinum,  and  has  in  front  the  sternum  with  the 
remains  of  the  thymus  gland  ;  the  arch  of  the  aorta  and*  the 
nerves  crossing  it ;  the  innominate  and  left  carotid  arteries  (for  a 
very  short  distance) ;  and  the  left  innominate  vein. 

The  Bight  Bronchus  (Fig.  188,  17)  is  larger  than  the  left, 
and  has  been  seen  to  be  posterior  and  superior  to  the  pulmonary 
vessels  in  the  root  of  the  lung.  It  is  about  one  inch  hmg,  and 
takes  a  more  horizontal  course  than  the  left  The  vena  azygos 
major  hooks  round  the  right  bronchus  to  open  into  the  vena  cava. 
The  Left  Bronchus  (Fig.  188,  18)  is  nearly  twice  as  long  as 
the  right,  and  takes  an  oblique  course  beneath  the  arch  of  the 
aorta,  crossing  the  oesophagus  and  the  descending  aorta,  and  lying 
posterior  to,  but  visible  between,  the  pulmonary  artery  and  veins 
(p.  398). 

The  Thyroid  Body  (Fig.  191,  19)  has  been  seen  incidentally 
in  the  dissection  of  the  neck,  but  is  now  fully  exposed  for 
examination.  It  consists  of  two  symmetrical  conical  lobeSf  placed 
on  each  side  of  the  upper  part  of  the  trachea,  and  united  opposite 
the  second  and  third  rings  of  the  trachea  by  the  isthmus.  The 
lobes  are  subject  to  great  variations  in  size,  and  when  much 
hypertrophied  constitute  Bronchocele  or  Goitre. 

The  thyroid  body  is  covere<l  by  the  stemo-hyoid  and  thyroid 
muscles,  and  occasionally  a  few  muscular  fibres  pass  from  the 
hyoid  bone  to  the  isthmus,  constituting  the  levator  glandulas 
thyroidea  of  Soenmiering.  It  is  abundantly  supplied  with  blood 
by  the  superior  thyroid  and  inferior  thyroid  arteries  of  each  side, 
and  occasionally  by  an  additional  branch  from  the  innominate. 

The  arteries  freely  anastomose  in  the  substance  of  the  body,  and 
return  their  blood  by  three  veins  on  each  side,  viz.,  the  superior 
and  middle  thyroid  which  join  the  internal  jugular  vein,  and  the 
inferior  thyroid  which  has  been  traced  down  the  front  of  the 
trachea  to  the  innominate  vein. 

The  thyroid  body  is  composed  of  numerous  closed  vesicles 
containing  a  yeUow  fluid^  but  its  function  is  not  understood. 

[The  right  lung  is  to  be  drawn  forward,  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  wall  of  tiie  thorax,  and 
the  parts  in  the  posterior  mediastmum  are  to  be  cleaned. 

The  muscular  oesophagus  will  be  at  once  seen,  and  the  right 
pneumo-gastric  nerve  is  to  be  traced  to  it  and  to  the  ba/;:ik.  ^1  ^^^^^i 
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right  bronchus.  On  displacing  the  oesopha^^  the  side  of  the 
thoracic  aorta  will  come  into  view,  but  it  will  be  better  seen  in 
the  dissection  of  the  left  side. 

Tlie  vena  azygos  major  will  be  seen  to  the  right  of  the  aorta, 
and  between  the  two  will  be  found  the  slender  and  collapsed 
thoracic-duct.  The  intercostal  vessels  will  be  seen  crossinc  the 
back  of  the  space,  and  near  the  diaphragm  will  be  foima  the 
splanchnic  nerves  from  the  sympathetic  cord,  which  is  itself  out- 
side the  mediastinum.] 

The  Posterior  Hediastinum  (Fig.  180)  is  the  interpleural 
space  behind  the  pericardium,  bounded  by  the  vertebrae  behind, 
the  pericardium  in  front,  and  the  reflection  of  the  pleura  on  each 
side.  It  contains  the  trachea,  ODSophagus,  and  the  two  pneumo- 
gantric  nerves  ;  the  thoracic  aorta,  vena  azygos  major  and  thoracic 
duct ;  and,  at  the  lower  part,  the  great  sphmchnic  nerves. 

The  QSsopliagus  (Fig.  190,  29)  ia  a  muscular  tube  continuous 
with  the  pharynx.  It  begins  opposite  the  5th  cervical  vertebra, 
and  can  now  be  seen  to  lie  to  the  left  side  of  the  median  line  in 
the  anterior  triangle.  It  then  passes  through  the  superior  aper- 
ture of  the  thorax,  being  in  relation  with  the  left  common  carotid 


1.  Gasserian  ganglion  of  5th  nerve. 

2.  Internal  carotid  arterv. 

3.  Pharyngeal  branch  of  pneumo- 

eaBtric. 

4.  Glosso-pharyngeal  nerve. 
6.  Lingual  nerve  (5th). 

6.  Spinal  accessory  nerve. 

7.  Middle  constrictor  of  pharvnz. 

8.  Internal  jugular  vein  (cut). 

9.  Superior  laryngeal  nerve. 

10.  Ganglion  of  trunk  of  pneumo- 

gastric  nerve. 

11.  mpoglossal    nerve    on    hyo- 

glossus. 

12.  Ditto      communicating      with 

eighth  and  first  cervical  nerve. 

13.  External  laryngeal  nerve. 

14.  Second  cervical  nerve  looping 

with  first, 
lo.  Pharyn^al  plexus  on  inferior 
constrictor. 

16.  Superior   cervical  ganglion   of 

sympathetic. 

17.  Superior  cardiac  nerve  of  pneu- 

mo-gastric. 


18.  Third  cervical  nerve. 

19.  Thyroid  hodj, 

20.  Fourth  cervical  nerve. 

21, 21.  Left    recurrent     laryngeal 
nerve. 

22.  Spinal-accessory  communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle    cervical    ganglion    of 

sympathetic. 

25.  Middle  cardiac  nerve  of  pneumo- 

ffastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  carotid  arter}'. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  (cut). 

30.  Inferior   cervical    ganglion   of 

sympathetic. 

31.  Pulmonary  plexus  of  pneumo- 

gastric. 

32.  Tnoracic  aorta. 

33.  (Esophageal  plexus. 

34.  Vena  azygos  superior. 

35.  Vena  azygos  minor. 

36.  Gangliat^  cord  of  sympathetic^ 
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artery,  And  teacbea  the  front  of  the  epinc,  pftssing  bdund  l]ie  uib 
of  the  norU  and  being  croGacd  hj  tbp  left  bronchus.     It  is  uov 

seen  to  paw  in  front  of  the  thoracic  aorta,  which  it  croases  mj 
obliquely,  to  reach  tho  Itift  »iJe  and  pass  through  tiie  ccsopha;^ 
i>]iening  in  tlie  dia])hragni, 

Thi!  (caophagus  consist*  of  two  layen  of  miueular  fibtw,  tlic 
outi^r  loDgititdinal  imd  the  inner  circnlnr,  which  Are  of  the  clrip«d 
variety  in  the  upper  part  but  of  the  unatriped  variety  in  the  Iowa 
part  of  the  tube.  Within  the  muECular  coats  are  a  delicate  ^ftrwu 
coat  and  u  aiinple  laiictnu  meTnbraiie  with  tesgelated  epitheliiUD. 
The  long  meshes  of  nerve  upon  the  ossophagus  are  derircd  fnJO 
the  two  pneumo-gaslrics,  Bud  form  tJie  fltxiis  tfolm. 

Thf  Thoracic  Duet  (Fig.  193}  is  n  delicate  tube  about  dghtcai 
inche.1  long,  embedded  in  looee  tissue  between  the  aorta  hoA  the 
vena  nzygoa  major.  By  cutting  awny  the  remaiiu  of  the  dia- 
phragm carefully,  it  may  he  traced  from  the  receplaoulwm  chijti  (i ;) 
opjMJsito  the  second  lombar  vertebra,  and  will  he  found  to  pass 
through  the  aortic  opening  to  the  ri);ht  side  of  the  aorta.  Tt 
continues  to  tho  right  of  the  aiirta,  lying  between  it  and  the  vena 
axygOB,  03  high  a^  tlic  fourth  dorsal  veittibra,  and  then,  crosie^ 
obliquely  to  tin-  left  uf  the  spine  behind  the  arch  of  the  aortii,  and 
runs  alonft  the  left  sidt  of  tlie  otBophagus  through  the  superior 
ftlierturc  of  till!  thi'iTLx.  In  the  neck  the  duct  reaches  as  high  as  the 
Kixth  ceivical  vertebra,  and  then,  crossing  the  lelt  vertebral  artery 
and  thyroid  usiw,  turves  downwards  in  front  of  the  eralenu- 
anticus  and  plirenic  nerve,  to  enter  tlic  left  subclavian  vein  at  iH 
junction  with  the  left  internal  jugular.  The  duct  occasionallir 
pai^ses  higher  in  the  neck,  and  opeiia  into  the  jugular  at  the  point 
where  some  irregular  vein  joins  it.  The  dud  is  dilated  near  its 
termination,  and  U  often  duuble  both  there  and  in  the  thoMi. 
It  has  valves  at  various  points,  and  by  opi'ning  the  subclavian 
vein  a  pair  niay  be  found  at  ita  entrance  into  the  vein,  which 
prevent  the  reflux  of  blo<Ml  into  the  duct. 

Between  the  ribs  close  to  the  vertebrip,  some  intercoatal  lym- 
jihatv.  ijlaTula  may  bo  found,  which  open  into  the  duct.  (Eso- 
phageal and  bronchial  glands  may  also  be  seen  in  couueetiou  with 
the  tubes  of  the  same  name. 

The  Vena  Azygos  Major  {Tig.  IDO,  37) 
of  the  lumbar  veins,  ,ind  U  to  be  tra.erl  ibroiigli  (he 
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of  the  diaphragm.  It  lies  to  the  right  of  the  thoracic  duct  apon 
the  vertebne,  croeaing  the  right  intercostal  arteries,  and  receiving 
oil  ihe  right  intercoBtal  veins  except  the  first  and  second.  About 
the  level  of  the  siith  dorsal  vertebra  it  receives  the  vena  axygot 
minor,  passing  from  the  left  side  behind  the  aorta,  and  lastly 
arches  forward  over  the  right  bronchus,  to  open  into  the  superior 
veua  cava  outside  the  pericardium. 
Hight      Fneuino- 


Oastric  Nerve  (Fig.  190,6) 
has  been  seen  to  enter  the 
thorax  between  the  subclavian 
arterj  luid  right  innominate 
vein  (p.  364).  It  is  now  seen 
to  run   backward  to   the  right 


,.  Arch  of  the  aorta. 
1.  ThorMic  aorta. 
I,  Abdominol  aorta. 


F«.  192. 


i.  Left  carotid. 
\.  Left  eubclarian. 

t.  The  two  Tenio  inaominata!. 
I,  Junction  of  the  internal  jugular 
and  aubclavian  tcu  at  each 

>.  Tvna  azjtpii  major. 
I.  Vena  azygos  minor. 
!.  Keceptaciilmn    chylij      ievaral 


tninki    an    i 


).  Thoracic  duct,  the  murw  of  the 
duct  behind  the  arch  of  the 
aorta  and  Irft  tubclavian  artery 
ii  shown  by  a  dotted  lina. 

I.  The  duct  making  id  turn  at  the 
root  of  the  neck,  and  termi- 
nating in  the  potterior  aspect 
at  tbfl  junction  of  the  internal 
jiiKular  and  gubolafian  Tela. 

i.  Termiualion  of  the  trunk  ot  the 
dnctua  lymphatleui  deilcr. 


I 


.  ::■•    ■  ■   i  \  ;■•.;]    C.il-'l!     1'    I'lllt.ill 

.u.nwaitl    s«;rii  t(»  juiii  tlio 

[The  L-l't  luii!^  is  now  to 
moved  ill  tlie  siinu*  nuinncr  . 
■with  hranches  from  the  left 
diaphra-^on,  and  upon  disj)!. 
l>rouj^ht  into  view  with  thu  le 
minor.] 

Tlie  Left  Pneumo-grastri 
thorax  between  the  left  cai-otid 
behind  the  left  innominate  y*'\ 
aorta,  aronnd  which  it  gives  its 
be  trace*!  to  thi^  back  of  the  1 
into  numerous  branches  to  the  1 
to  the  oesophagus  which  nnitt»  v 
i]n:  plexus  (fuUv,  tenninatcs  on  t 
From  the  left  recurrent  brand 
cjirdiac  plexus. 

The  Thoracic  Aorta  (Fig. 
arch  of  the  aorta,  and  ix tends 
dorsal  vertebra  to  tin?  twelfth 
passes  through  tlie  a<>H^  • 
tho  nK'      • 
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oesophageal,  and  mediastinal  branches  are  given  off,  wMch  con  now 
be  seen.  From  the  back  part  of  the  aorta  the  right  and  left  inter" 
costal  arteries  arise,  which  will  be  afterwards  traced. 

a.  The  pericardiac  branches  are  irregular. 

b.  The  bronchial  arteries,  one  or  two  to  each  lung,  run  on  the 
posterior  surface  of  each  bronchus  and  supply  blood  to  the  tissues 
of  the  lungs.  A  bronckial  vein  accompanies  each  artery ;  the 
right  opening  into  the  vena  azygos  major,  and  the  left  into  the 
left  superior  intercostal  vein. 

c.  The  cesophageal  arteries  are  four  or  five  small  branches  to  the 
gullet. 

d.  The  mediasthuU  are  small  twigs  to  the  cellular  tissue  and 
glands  of  the  posterior  mediastinum.  They  anastomose  with  the 
pericardiac  and  oesophageal  arteries,  and  form  part  of  the  sub- 
pleural  mediastinal  plexus  of  Turner. 

[The  ascending  portion  of  the  arch  of  the  aorta  and  the  vense 
cavoB  are  to  be  divided,  and  the  trachea  cut  just  above  the  bifur- 
cation. The  lungs  are  then  to  be  removed  from  the  chest  and 
kept  for  subsequent  examination.  The  intercostal  vessels,  the 
azygos  veins,  and  the  gangliated  cord  of  the  sympathetic  with  its 
branches  are  now  to  be  dissected  out  by  removing  the  pleur®,  and 
opportunity  may  be  taken  to  follow  out  the  thoracic  auct,  if  this 
was  not  done  satisfactorily  before.] 

The  Aortic  Intercostal  Arteries  (Fig.  191)  are  nine  or  ten 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta. 
They  supply  the  lower  intercostal  spaces,  anastomosing  with  the 
superior  intercostal  artery  above,  and  the  arteries  of  the  right  side 
are  necessarily  longer  than  those  of  the  left,  owing  to  the  position 
of  the  aorta  to  the  left  side  of  the  median  line.  The  upper  arteries 
necessarily  ascend  to  reach  their  proper  intercostal  spaces,  but 
the  lower  ones  run  transversely,  passing  beneath  the  oesophagus, 
thoracic  duct,  vena  azygos  major,  and  gangliated  cord  of  the  sym- 
pathetic on  the  right  side ;  and  beneath  the  vena  azygos  minor 
and  the  gangliated  cord  of  the  sympathetic  on  the  left  side. 

Each  artery  gives  off  a  posterior  branch  close  to  the  vertebrae, 
which  passes  backwards  between  the  transverse  processes  to  the 
muscles  of  the  back,  giving  off  a  small  spinal  branch  through  the 
intervertebral  foramen  to  the  spinal  cord  and  body  of  each 
vertebra  (Fig.  180). 


The  intercostal  artcrii'a  lie  against  the  extemnl  interco^' 
luuscliH  at  tint,  nnd  arc  only  coTercd  hy  pleura.  A  vein  u 
nerve  ore  in  relation  with  e&ch  arteiy,  the  vein  being  Lighe«t  ai 
the  nerve  lowest  in  most  of  the  spacej',  but  the  artery  being  below 
ihe  nerve  at  fimt  in  the  three  or  four  upper  npnccs.  The  uteris 
ihen  disappear  beneath  the  internal  intercoslals,  hy  tliti  removal 
of  one  or  two  of  which  the  vessels  and  nerves  can  be  traced  onl. 
The  artery  soon  roauhes  the  lower  border  of  tha  oiljacent  riS 
along  the  groove  in  which  it  runs,  Imnff  thua  protected  fixan 
injury  in  llie  operation  of  paraoenl^sis  tlioracia.  Lateral  4iid 
anterior  cntaneoua  brandies  are  given  off  by  both  arteries  and 
nerves,  which  have  been  already  seen. 

The  Intercostal  Veins  (Fig.  103)  open  into  tlic  azjgoa  win  ' 
on  eauh  wide.  Tlie  vena  aiygoa  major  of  the  right  aide  baa  beo 
id  ready  tietii. 

The  Vena  Azygos  DCinor  (Fig.  103,  iS)  commenung  in  the 
left  lombar  veins,  pierces  the  left  crus  of  the  diAphra^^n  and 
receives  tJie  lower  intercostal  veins  of  the  left  side ;  it  haa  beffli 
seen  to  ]>iiM  behind  the  norta  and  open  into  tlio  vona  azvgos 
major.  The  upper  intercostal  veins  of  the  lelt  sidu  either  open 
into  the  superior  intercMlal  fein,  or  forni  a  sejMtratt"  vi-in  (rem 
azygos  minor  superior)  which,  coiunuiui eating  with  tin-  KUi>erior 
intercostal  vein  nliovc,  either  tenuinales  below  in  the  vena  nzy^-oi 
minor,  or  crosat-s  tlie  spine  separately  to  oiien  into  the  vena  azvgos 
nmjnr. 

The  Intercostal  Nerves  (Fig.  101)  are  twelve  in  niunWr  anil, 
with  the  exception  of  llie  first,  atcoinjiauy  the  intcrciiatal  artenea 
and  are  distrilmti'd  to  the  front  ami  aiUfs  of  the  chest.  The  lirst 
nerve  gives  only  a  .«inall  branch  to  the  first  intercostal  siiace,  and 
then  passes  tlirougb  the  nupcrior  aperture  of  the  thuras  to  join 
the  bracliial  jilexns. 

The  Oan^liated  Cord  of  the  Sympathetic  (Fig.  lOo,  31)  jj 
placed  over  the  heads  of  the  rilis  im  eacli  side  of  the  llioras,  just 
outside  the  posterior  iiie<liaBliiiniii  and  beiioatli  the  pleur.i,  Iiein'* 
continuous  with  the  cervical  portion  of  the  sympathetic,  the 
inferior  ccn'ical  ganglion  of  which  sliould  now  be  diasecteil  on  the 
neck  of  the  lirst  rib.  The  thoracic  ganglia  are  generally  said  to 
corres^iond  to  the  ribs  in  number,  but  there  is  si-Woni  a  distinct 
ganglion   fur   the   first   rib,   it   being    united   with   the    inferior 
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cervical  ganglion ;  and  occasionally  two  of  the  lower  ganglia  are 
united. 

The  inferior  cervical  ganglion  has  branches  of  communication 
with  the  two  cervical  nerves,  and  gives  branches  upon  the 
vertebral  artery,  and  an  inferior  cardiac  nerve  to  the  deep  cardiac 
plexus  (Fig.  191). 

The  thoracic  ganglia  may  be  divided  into  two  sets,  upper  and 
lower.  From  the  six  upper  gangUa  communicating  branches  are 
given  to  the  six  upper  inter- 


costal nerves,  and  to  the  pul- 
monary and  aortic  plexuses. 
From  the  six  lower  ganglia 
branches  of  communication  are 
given  to  the  six  lower  inter- 
costal nerves,  and  the  tliree 
splanchnic  nerves  arise. 

Splanchnic  Nerves  (Fig. 
190,  43). — The  great  splanchnic 
nerve    is    derived    from     four 


Fig.  193. — Veins  of  the  trunk  and 
neck  (from  'Wilson). 

1.  Superior  Tena  cara. 

2.  Left  Tena  innominata. 

3.  Bight  vena  innominata. 

4.  Right  subclavian  vein. 
6.  Internal  jugular  Tein. 

6.  External  jugular  vein. 

7.  Anterior  jugular  rein. 

8.  Inferior  vena  cava. 

9.  External  iliac  vein. 

10.  Internal  iliac  vein. 

11.  Common  iliac  veins. 
12, 12.  Lumbar  veins.  ^ 

13.  Right  spermatic  vein. 

14.  Left  spermatic  vein. 

15.  Right  renal  vein. 

16.  Trunk  of  the  hepatic  veins. 

17.  Vena  azygos  major. 

18.  Vena  azygos  minor. 

19.  A    branch    of    communication 

with  the  left  renal  vein. 

20.  Termination  of  the  lesser  in  the 

greater  vena  azygos. 

21.  Left  superior  intercostal  vein* 


Fig.  193. 
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;am  is  an  elastic  layer  closely  connected  with  the 


Hkdux  Lrm. 


9.  Ftuenio  nerve. 

10.  Pnenmo-gnjtric  nerre. 

11.  Becuirent  laryngcBl  nerve. 

12.  CardiiG  nerres. 

13.  Left  caiDtid  irterj.         ) 

14.  Left  lubcUTian  utary.  } 

15.  Tharecic  duct. 

16.  Apex  of  lung  and  pleura. 

17.  BympBthetic. 


BiosT  Bnm. 

20,  Intomal  numniBij  artei7> 
St.  Innominste  veiu. 
22.  Fhronic  nerre. 


24.  Cardke  aerrea. 
2£.  Imiommats  aittij. 

26.  Apex  of  lung  uid  pUnra. 

27.  Sympathetic. 

25.  Superior  intanxMUI  arteiy. 
29.  Fint  donil  oarre. 


«Pt.  ta„„„  which  „„", 


PBEVERTEBBAL  BEGION.  435 

septa,  and  also  on  the  walls  of  the  intercellular  passages ;  the 
capillaries  of  each  lobule  being  distinct. 

The  pulmonary  veins  convey  the  arterialised  blood  from  the 
lobules,  and  correspond  to  the  branches  of  the  arteries.  They 
have  no  valvea 

The  bronchial  arteries  may  be  traced  upon  the  bronchial  tubes 
for  some  distance.  They  supply  the  substance  of  the  lung,  and 
their  blood  is  returned  partly  by  the  bronchial  veins  and  partly 
by  the  pulmonary  veins  (Waters). 

Pbeyertebral  Begion. 

[The  carotid  'arteries  with  the  jugular  veins,  and  the  pneumo- 
gastric  and  sympathetic  nerves,  are  to  be  divided  at  tne  level 
of  the  top  of  the  sternum,  and  the  trachea  with  the  oesophagus 
is  to  be  severed  a  little  lower  down.  The  neck  is  then  to 
be  bent  forcibly  backward  so  as  to  make  the  cut  surface  of  the 
skull  rest  upon  the  table,  and  the  oesophagus  and  trachea  with  the 
vessels  and  nerves  being  drawn  forcibly  upward,  the  cellular 
tissue  between  the  pharynx  and  the  front  of  the  vertebral  column 
is  to  be  cautiouslv  dissected  through  until  the  under  surface  of  the 
base  of  Uie  skull  is  exposed.  The  saw  is  now  to  be  applied  dose 
behind  the  mastoid  process,  and  an  oblique  cut  made,  which  is  to 
be  carried  through  the  whole  thickness  of  the  temporal  bone  into 
the  jugular  foramen,  and  prolonged  through  the  remaining  portion 
of  the  parietal  bone  to  the  cut  which  was  made  in  removm^  the 
brain.  A  similar  cut  having  been  made  on  the  opposite  side,  a 
broad  chisel  is  to  be  applied  to  the  basilar  process  of  the  occipital 
bone  where  it  is  exposed  behind  the  pharynx,  and  it  is  to  be 
divided.  The  chisel  being  again  applied  on  each  side  of  the 
middle  line  will  unite  this  cut  with  those  made  by  the  saw,  and 
the  preparation  will  then  be  divided  into  two  parts  ;  the  anterior 
part  of  the  skidl  with  the  pharynx  and  deep  vessels  and  nerves  is 
to  be  wrapped  up  for  subseauent  examination,  and  the  muscles 
attached  to  the  vertebral  column  with  the  posterior  part  of  the 
skull  arc  now  to  be  examined.] 

The  Scaleni  muscles  have  been  seen  already  in  part,  but  can 
now  be  fully  dissected. 

The  Scalenus  Anticna  (Fig.  196,  2)  arises  from  the  tubercle 
on  the  inner  border  and  upper  surface  of  the  first  rib  (scalene 
tubercle),  and  ascends  to  be  inserted  into  the  anterior  tubercles  on 
the  transverse  processes  of  the  3rd,  4th,  5th,  and  6th  cesHv^s^^ 

li  ^  'i. 


i-]. 


■tl-,- 


r  Scalenus  Fob 
111.'  tlm>e  i.iu-,0,s,  „rU 
of  tliM  fieconii  rill,  pos 
magiiua ;  mid  in  iiucria 
Tciscpiwesdi-Kbrtltulo 
The  Bectna  Capitis 
the  anterior  tulwrtles  oi 
Btli,  and  6th  wi-vicnl  vcr 
of  the  scalenus  iinticui<), 
the  Ixutlor  priKCB^  of  the 

Fig.  106. 
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front  of  the  lateral  mass  of  the  atlas  and  partly  from  its  trans- 
verse process,  and  ascends  obliquely  inward  to  be  inserted  into 
the  under  surface  of  the  basilar  process  of  the  occipital  bone,  pos- 
terior to  and  further  from  the  median  line  than  the  rectus  major. 

The  Rectus  Oapitis  Lateralis  (Fig.  196,  8)  is  now  exposed 
although  not  a  ptevertebral  muscle.  It  arises  from  the  upper 
surface  of  the  transverse  process  of  the  atlas,  and  is  inserted  into 
the  under  surface  of  the  jugular  process  of  the  occipital  bone. 

The  Longiis  Oolli  (Fig.  196)  lies  on  the  front  of  the  cervical 
vertebrse,  and  is  most  conveniently  divided  into  three  portions, 
two  oblique  and  one  vertical 

The  inferior  oblique  portion  (3)  arises  from  the  bodies  of  the  Ist 
and  2nd  dorsal  vertebroo,  and  passes  obliquely  upward  to  be 
inserted  into  the  transverse  processes  of  the  5th  and  6th  cervical 
vertebne. 

The  superior  oblique  portion  (5)  arises  from  the  anterior  tubercles 
on  the  trtmsverse  processes  of  the  3rd,  4th,  and  6th  cervical  ver- 
tebroD,  and  passes  upward  and  outward  to  be  inserted  into  the 
anterior  tubercle  of  the  atlas. 

The  vertical  portion  (6)  arises  from  the  bodies  of  the  three 
lower  cervical  and  three  upper  dorsal  vertebrae,  and  is  inserted 
into  the  bodies  of  the  2nd,  3rd,  and  4th  cervical  vertebrse. 

All  the  prevertebral  muscles  draw  forward  the  upper  part  of 
the  vertebral  column  or  bow  the  head,  when  acting  symmetrically ; 
or  when  the  muscle  of  one  side  acts  alone,  it  draws  the  spine  to 
that  side.  The  scaleni  muscles,  when  the  vertebrae  are  fixed,  act 
upon  the  ribs  and  raise  them,  thus  being  extraordinary  muscles  of 
inspiration.  The  scaleni  and  longus  colli  are  supplied  by  branches 
derived  from  the  nerves  of  the  brachial  plexus  close  to  the  inter- 
vertebral foramina.  The  recti  antici  are  supplied  by  the  anterior 
branch  of  the  first  cervical,  and  the  rectus  lateralis  by  the  posterior 
branch  of  the  some  nerve. 

The  small  Intertransverse  muscles  may  be  seen  between  the 
transverse  processes.  The  anterior  ones  pass  between  the  anterior 
tubercles  of  the  transverse  processes,  and  the  posterior  ones  have 
been  already  seen  in  the  dissection  of  the  back.  Between  them 
the  anterior  divisions  of  the  cervical  nerves  appear. 

The  Vertebral  Artery  will  be  seen  between  the  scalenus 
anticus  and  the  longus  colli  muscles,  and  may  be  more  con- 
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iFuicnlly  traced  tbrnngh  the  foratniiia  in  the  trimsvenc  jtrwxmes 
now  than  at  an  earlier  period  (b.  p.  417). 

DlSSECTlOS  Of  THB  PHABT^ffX. 

BeroTe  dissecting  tlieuntmorhalToftlicBlnillwith  tlii;  phomix, 
the  diascctor  should  examine  thu  faucea  and  upper  p&rt  of  iIk 
pliaryni:  from  tlio  moulli.  The  soft  palote  with  the  n^nila  iu  lif 
miidion  li"p  will  t)e  readilj  recognised,  and  passiiig  from  the  icA 
[>alate  on  each  side  will  be  seen  the  two  piUaTs  of  the  lances  vub 
the  tonsil  between  them.  The  anterior  pillar  extends  foom  Uw 
tiiilt  palate  to  the  tungue,  being  vertical  in  direction  and  formal 
]  ly  the  ]mlAto-glos3ua  muscle.  Tlic  postt^^or  pillar  possoa  obliqadf 
backivards  and  ia  lost  in  the  pharynx,  being  formed  by  the  pidito- 
pharyngeus  muacle.  The  tonail  ta  generally  much  Rbninken  in 
subject  wliJch  liaa  arrived  at  thia  at«ge  of  diaaection. 

[The  pharynx  and  upper  part  of  the  ffiBophncna  are  to  U 
carefully  distended  with  cotton  wool  or  tow,  and  the  pr«paratiiiB 
beinn  placed  with  the  fai'i'  downwards,  ia  to  be  seL'<ired  ovi-r  a 
small  liloclc  with  lioolifs  ""i^  si't  of  which  shoiild  dmw  the 
ccsopbiifjiis  down  and  keep  the  phaiyiix  tense.  The  vessels  an<l 
nerves  at  the  back  of  the  pliorynx  are  to  be  examined  iMffore  th* 
niuacidar  biig  itself  ia  di^wicted.J 

Tlievesaela  and  nerves  now  to  be  examineil  have  all  been  pecc 
in  part  in  previous  dissections,  and  tlicii  from  either  tbu  front  or 
the  aide.  They  are  now  all  seen  from  behind,  and  this  luual  1-e 
borne  in  mind  thorouj^hly,  or  wiU  lead  to  misconception  of  lh« 
description.  The  section  of  the  base  of  the  skull  is  seldom  pre- 
cisely similar  ou  the  two  sides,  and  it  will  generally  lie  found 
advisable  therefore  to  tr.ice  the  parta  fii'st  brought  into  view  on 
one  side,  and  the  carotid  arterj',  etc.,  on  the  other,  as  in  tie 
illustration  (Fig.  197). 

The  Sympathetic  Nerve  (Fig.  197)  with  its  superior  and 
middle  cervical  ganglia  ia  at  once  exposed,  and  some  of  its 
biaachca  may  be  very  conveniently  traced. 

The  Superior  (xrvical  i/uimUoit  (12)  is  fusiform  and  nearly  an 
inch  in  lengtli.  It  liea  beftnd  tlic  internal  carotid  artery,  and 
bus  small  hr.mcUea  of  comumtiication  wiili  the  following  cranial 
Jiervea — the  tjlo9so-p\\oiyiiaeai,  'liift  ■5iifeMi\\Q-^5?.\.nt ,  »iA  -iwi  V-y^ 
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glossal  The  bnnches  of  commmiication  with  the  cervical  nerres 
have  been  already  seen  (p.  307).  The  brancIieB  of  diatrihution 
ore,  (1)  the  Ttervi  moUa  dlBtrihated  upon  the  external  carotid 
artery  and  its  branches ;  (2)  the  pharyngail  braiuh  which  can  now 
be  traced  to  the  pharynx,  where  it  ent«iB  into  the  formation  of  the 

Pie- 197. 


1.  Fibrousbuof  phoivnx. 
2,2.  aioMO-^UTDge J  nerrc. 

3.  PosUriorbelly  of  dipartric. 

4.  i.  Pnenmo-gMtrio  nerve. 

5.  Spleniiu  Cdpitia. 

6.  Spinal-ftcoeswry  noiTC. 

7    Superior  conitnctor  of  plmrjiu. 

8.  Internal  jugular  Tein. 

9.  ABcending  pharyngeal  artery. 

10.  HypogloMal  nfirre. 

11.  Slylo-pbaryngpui. 

12.  Superior   gangUoii   of   aympa- 

theUe. 


13.  Stemo-maaloid. 

11.  Fharjugeal  branch  of  pneumo* 

gMtrio. 
IS.  Middle  eonitrictor  of  pharynx. 
IB.  Superior  laryngeal  nerve. 
17.  Common  carotid  arlary. 
IB.  Middlegauglionof lympatlietiD, 

19.  Inferior  constriotor  of  pharynx. 

20.  Cardiac  nerves. 

21.  (Esophagus. 

22.  Becurrent  liur]r^|;ci^'QiEcie. 
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pliarjnge&l  plemu ;  (3)  the  laripujial  bnmth  to  tlic  niperior  1j 
gcol  nerre ;  (4]  the  Kuperior  cardiac  navt,  wliicli  haa  been  oItm^ 

The  Middle  cervical  gavglian  (|8)  in  of  small  sixe,  and  glvu  el 
(1)  thjToid  branches  upon  Uiu  i:iferior  Uij'ToiJ  arteiy,  and  (3)  ikl 
middle  cardiac  nen'c. 

The  Nintb  or  Hypo^Ioual  ITerve  (Fig.  I»7,  to)  lb  jkeam 
Biuily  cut  uH  at  llie  aiitcHor  condjioiil  foramen  in  qMking  tbi 
dissectiim,  and  shoidd  therefore  be  traced  ham  below,  when  i 
will  be  found  in  relation  with  tlie  occiiiittd  a,ttery.  The  nime  i 
at  flist  poBterior  to  the  internal  carotid  iirtery  nnd  jugalar  vci^ 
and  then  pOBsra  between  Uieni,  and  aUo  between  the  pDeama> 
goBtrio  and  Bpinal-aecessoiy  nerves,  with  the  fonuei*  of  wbicli  3 
has  a  eommimication,  as  well  as  with  the  superior  cervical  gai^ 
lion  of  the  sympathetic.  A  small  brancb,  connected  wi^  thii 
ninth  nerve  at  one  end  and  loose  at  the  other,  is  the  eonunonioilii^ 
bnmch  from  the  firat  and  second  cervical  nervea  (Pig.  198,  19}. 

The  Intomal  Ju^olar  Vein  (Fig.  197,  S)  enmmences  outsdft  1 
the  skull  by  the  junction  of  tlie  latenil  siiiua  with  tlie   inferior 
petrosal  sinus.     Its  conr^e  in  Iht  neck  ha.=  lieen  nlready  aeen,  and 
it  abould  now  be  divided  close  to  the  slcull  and  removed. 

The  Spinal-accessory  Nerve  (Fig.  1!)T,  6)  cnterges  &om  the 
foramen  jugul are,  whci-e  it  is  closely  conni'Lted  with  tlie  pneumo- 
gastric  nerve,  and  may  be  traced  to  the  deep  surface  of  tlie  stemo- 
mnstoid  muai^le. 

The  Pneumo-gaatrio  Nerve  (Fij;.  107,  4)  leaves  tiie  foramen 
jugulare  in  the  panic  sheath  as  the  spinal-accessory  ueire,  with 
which  it  has  communicating  branches.  Two  ganglia  nre  found 
upon  the  pneumo-j;astric  nerve,  viz.,  the  6U|)erior  or  ganglion  of 
the  root,  and  the  inferior  or  ganglion  of  the  trunk. 

The  gatujliMi  of  Ike  root  ia  very  small  and  is  placed  in  the 
jugular  foramen.  It  has  nunule  branches  of  communicalii)n  with 
the  glosso-pliaryngeal,  spiniil-accrsaory,  sympathetic,  and  facial 
nervea.  The  comuinnicalion  with  (he  latter  is  through  a  minute 
auTiculaT  branch,  which  enters  a  hole  near  the  root  of  the  styloid 
process  and  jMisses  through  tlie  tem[)oral  bone  to  the  pinna  (Fig. 
198,  17). 

The  gamjlion  nf  Oic  trunk  is  nearly  an  inch  lont:  and  of  a  pink 
colour,  and  has  branches  of  communication  with  the  hypoglossal. 
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the  sympathetic,  and  the  loop  of  the  fatt  and  second  cervical 
nerves.    It  givea  off  the  following  branohea  : — 

1.  The  fAaryitgeal  brajteh  of 
tht  pnewno-gaitrie  (14},  wliich  Fi^,  198. 

receives  a  communicating 
branch  from  the  spinal-aeceH- 
sory  nerve,  and  then  passes  in 
front  of  (or  Bometimea  behind) 

Fig.198.— Diaeram  of  tlio  ei^htti, 
ninth,  and  aTmnsthetic  nerrcs 
(from  HinchfeLd  and  Leveillf]. 

1.  Facial  nerve. 

2.  Qlaao-fhaiyagad    nerve  with 

ita  peUous  ganglion. 

3.  Pneumo-gaatric  nene. 

4.  Spinal  accetaerj  Dorro. 
6,  Uypogloeul  nerve. 

6.  Supenor  oervioal   ganglion   of 

•ympathBtic. 

7.  Loop  between  lit  and  2nd  cci- 

vicul  nerve*. 

8.  Carotid  branch  of  ajinpatlietic. 

9.  Tympanic  nerve  (Jaoobeon). 
10.  lu  branch  to  carotid  pleiiu. 
It.  Ilahnmch  to  EuBUchian  tube. 

12.  Its  branch  to  feneitra  ovalie. 

13.  lU  branch  to  fenistra  rotunda. 

14.  Ila  union  with  amall  auperScial 

15.  Iti  union  with  lar^  superficial 

16.  Otic  i^glioD. 

17.  Auricular   nerve    at   pneumo- 

gortric. 
IB.  Junction      of      pneumo-gaatRC 

with  spinal  acceuoi?. 

19.  Junction  of  """ 

■vicalni 


..  Pharyngol  pteiui. 

!.  Superior  laryngeal  nerve. 

I.  Exli'mal  laryngeal  nerve. 

I.  Middle    cervical    ganglion    of 

Bym  pathetic. 
1.  Junction    of    digaitrio     rervo 

(7th)  with  gloMo-pharjngeal. 


the  internal  carotid  nrterj*  t«  tlioJpliniTnx,  wbere  it  acaii 
fiirming  the  pharyiigeal    p!e\UB  upon  the    middle    cott^OS 
muscle  (Fi({.  198,  21). 

2.  The  npcn'or  tarynycai  n«nv{l6),  wluch  takes  bil  oUiqal  ' 
coura«  Lehind  the  iuternd  ctLTotid  to  the  laiyux,  wlteFB  it  feM^ 
been  nlreody  Men  to  give  off  the  aitmal  laryttgral  branch,  taU 
then  to  piercu  the  thyro-hyoid  mcmlaiuie  (Fig.  198,  22).  1 

The  aiOBBO-pharyugaal  TSerto  (Fig.  197,  3}  li«s  in  a  litod 
special  RotAh  in  tht^  lon-er  liordcc  0!  the  petrous  bone  iui  It  latnH 
the  jngtilor  fommen,  being  tlma  iiiolated  from  the  remauidet  <t] 
the  eolith  n(>Tvo.  It  then  pasee  forword  over  tlie  intcnid ' 
carotid  artery  and  reaches  the  stylo-phorjngeua  iiiilsc1«,  at  tb* 
lower  border  of  which  it  has  already  licim  seen  in  the  eubnuuillitj- 
region,  and  has  been  traced  to  the  tongue  {)>.  393).  j 

It  presents  two  xmall  gHDglia,  one  at  the  upper  pnit  of  tbi , 
foramen,  the  laptricr  01  jmjtiAir  ganglvm,  which  is  of  very  nntll'^ 
ate,  and  the  other  at  the  lower  part  of  the  foramen,  -which  ir' 
larger  and  is  called  the  infarior  01  pedww  ganglion  or  ganglion  if  • 
Andeniii,  (Fij?.  198, 1). 

The  upper  giinglion  involve.-^  only  amne  of  the  fibrt'S  of  the 
nerrc,  but  they  all  pu;=s  through  the  Icrtver  ganf;lir)n. 

The  lower  ganrjljoii  ha«  branches  of  cniinnuiiication  with  th« 
pneumo-ff.istric  nen'e,  one  going  to  iif  superior  ganglion  imil 
another  to  the  unricidar  nerve  ;  also  with  the  superior  ganglion 
of  the  Hynipathetio ;  and  with  the  facial  nerve  by  a  branch  which 
jiicrces  the  posterior  belly  of  the  iliptslric  (Fig,  198,  25). 

The  glosso-pharyngeid  ni'rve  gives  off  the  following  branches  in 
its  course  to  the  tongue  :— 

1.  Carotid  hranehes,  which  join  "the  sympathetic  plesus  on 
that  vessel  und  communicate  with  the  pharyngeal  bi-anch  of  the 
pneumo-^astric. 

2.  MutcitUir  branches  to  the  stylo-pharyngcus. 

3.  I'haryngeiit  branckef,  which  aitsist  in  forming  the  pharyn- 
geal plexus. 

4.  TonHUitic  branehet  to  Iho  tonsils  and  the  soft  palate, 

[By  caution.sly  cutting  nway  the  tempor.d  lx>nc  with  the  bone- 
forceps  the  disspotor  iiiny,  in  a  ftivouralde  Hubject,  see  3onio  of  the 
hiitnches  of  Jacob»(>n'-intrvii,"\ 
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The  Tympanic  branch  of  the  glosso-pharyngeal  nerve  (Jacobson's 
nerve)  (Fig.  198,  9)  arises  from  the  petrous  ganglion,  and  enters 
an  aperture  in  the  ridge  of  bone  between  the  carotid  foramen  and 
the  jugular  fossa.  It  pierces  the  floor  of  the  tympanum  and 
grooves  the  promontory  on  its  inner  wall,  giving  branches  to  the 
fenestra  ovaUs,  the  fenestra  rotunda,  and  the  lining  membrane  of 
the  tympanum  and  Eustachian  tube. 

The  communicating  branches  of  Jacobson's  nerve  are  three  in 
number ;  one  joining  the  carotid  plexus  in  the  carotid  canal  (10) ; 
the  second  joining  the  great  superficial  petrosal  nerve  (15) ;  and 
the  third  running  through  the  temporal  bone  to  end  in  tiie  otic 
ganglion  as  the  small  superficial  petrosal  nerve  of  Arnold  (i4)» 
{See  also  Fig.  202). 

Opportunity  may  be  token  at  this  point  to  examime  the  ossicles 
of  the  tympanum  (p.  464). 

The  Pharyngeal  Plexus  (Figs.  197  and  198)  is  to  be  found 
upon  the  middle  and  inferior  constrictors  of  the  pharynx,  both  of 
which  it  supplies.  The  branches  forming  the  plexus  are  derived 
from  the  nerves  which  have  been  examined,  viz.,  the  glosso- 
pharyngeal, the  pneumo-gastric  (pharyngeal  and  superior  laryn- 
geal branches),  and  the  sympathetic. 

[In  all  probability  the  carotid  canal  in  the  temporal  bone  will 
have  been  opened  on  one  side  in  making  the  section  of  the  skull, 
but  if  not,  tnis  may  now  be  done  with  me  bone-forceps.] 

The  Internal  Carotid  Artery  (Fig.  197)  has  been  already 
seen  from  the  ^nt  in  the  dissection  of  the  neck,  and  is  now  seen 
from  behind.  It  ascends  by  the  side  of  the  pharynx,  being 
separated  from  it,  however,  by  the  ascending  pharyngeal  branch 
of  the  external  carotid  artery.  Behind  the  artery  is  the  trunk  of 
the  sympathetic,  and  crossing  its  posterior  aspect  is  the  superior 
laryngeal  nerve  of  the  pneumo-gastric  In  front  of  it  is  the 
styloid  process  with  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  the  glosso-pharyngeal  nerve  ;  and  to  the  outer  side 
the  pneumo-gastric  nerve  witii  the  jugular  vein.  The  danger  of 
tlie  close  proximity  of  the  carotid  to  the  pharynx  has  been 
exaggerated,  since  (as  will  be  afterwards  seen)  an^  otAxosarj 
incision  may  be  made  in  the  tonala  ot  \>8«^  ol  \)ckfe  ^^aasrj'Ks. 


withoat  any  risk  of  injuring  the  vessel,  wHch  lies  quite  to  tlin , 

Tht  citTotid  takes  a  tortuoiu  course  in  the  temporal  bmie  u^ 
CToniimi,  TnaVing  two  sigmoid  turns,  one,  the  longer,  in  J 
petrous  bone,  and  the  other  by  the  uUe  of  the  sella  turcica.  1 
this  part  oF  ita  courat  it  is  muie  or  less  flnrrounded  tiy  a  pliau*  ■ 
nervea  lierived  principaiJj-  from  the  aynipathetic. 

The  Aaceuding'  Fharyageol  Artery  (Fig.  197,  9)  is  one  «j 
the  ascending  bnincheii  of  the  cxtemid  curotid  aj1«ry.  H  axM 
near  the  bifurcation  of  the  cnnunon  carotid,  and  asccnda  by  tbi" 
side  of  the  plioryox,  and  tu  the  inner  side  of  the  intenml  canid(| 
artery,  to  the  base  of  the  !>kulL  It  givea  brandies  to  the  pi^' 
^'crtebrul  muscles,  onastomoaing  with  the  oAcending  eerviajit 
artery,  and  divides  into  meningeal  and  phoryn^'eal  brandtee.  j 

The  meningeal  briinehei  ore  very  anmll,  and  tatcx  the  »ikuI1  bf ' 
the  foramea  lacermn  mcilinni  and  the  foramen  jugu tare,  to  suppij^ 
the  dura  mater.  ^ 

The  pharyngeal  hrancliu  supply  the  pharynx,  and  tcim  over  iha 
upper  bolder  of  the  superior  constrictor  to  supply  the  palate ; 
tliey  anastomose  witli  thu  inferior  [>alatine  branch  of  the  facial 
artety. 

The  asceudini^ pharyngeal  vein  opens  into  the  internal  jugular. 

[The  constrictor  muscles  of  the  pharynx  are  to  lie  cleaned  in 
the  diri'Clion  of  their  fibres,  beginning  at  the  lower  border  of  the 
inferior  constrictor.  In  order  to  see  the  origin  of  the  superior 
constrictor,  it  will  be  necessary  to  remove  the  intenint  pteiygoid 
on  one  side.  The  pharyn^-eal  plexus  must  necessarily  l)e  desltvyed 
in  tlie  coui-se  of  the  dissection,  but  the  sujierior  and  inferior 
hiryngeal  and  tlie  glusso-phoryngcal  nervea  are  to  be  presetred.] 

The  Inferior  Constrictor  (Fiy.  199,  9)  is  the  most  superiicial 
of  the  tiiree  muscles  of  the  pharynx,  the  upper  oblique  border 
overlapping  the  middle  con.^lriclor,  and  the  lower  straight  border 
being  continuous  with  tlin  ccsopliagus.  Il  ariiei  from  the  dde  of 
tho  cricoid  uirtilagc  in  front  of  the  articular  face),  and  from  the 
ala  of  the  tliyroid  cirtilage  Whind  the  oblique  line.  All  the 
fibres  are  iintrkd  into  the  median  raphe.  The  recurrent  laryngeal 
nerve  passes  lieneath  the  lower  border  of  the  inferior  constrictor, 
and  the  superior  laryngeiil  nerve  and  artery  intervene  between 
it  and  the  middle  eonalritUiT. 
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The  Hiddle  Constrictor  (Fig.  199,  lo)  is  a  fan-shaped  miucle, 
whicli  with  its  fellow  of  the  opposite  side  foims  a  trapedma  ia 
the  median  line.  It  ariiu  from  (he  upper  Bnrface  of  the  great 
comu  of  the  hyoid  bone,  from  the  lesser  comn,  and  from  the 
atylo-hjoid  ligament ;  and  its  fibres  ascend  and  descend  obliqnelf 
to  be  iiuertid  into  the  median  laphi  ot  the  pharyni. 

The  middle  contrtiictot  is  overlapped  hj  the  inferior  constrictor, 
and  itself  covers  the  superior  constrictor  in  part.  It  is  separated 
from  the  inferior  constrictor  by  the  superior  laryngeal  nerve,  and 
from  the  superior  constrictor  hj  the  stylo-pharyngeus  muscle  and 
glosso-phaipigeal  nerve. 

The  Superior  ConatriotorfFig.  199,  ii)  aritet  from  Qie  lower 
thiid  of  the  internal  pterygoid  plate  and  from  the  hamulor  pro- 
cess of  the  sphenoid  bone ;  from  the  pterygo-mazillaiy  ligament 
opposite  the  attachment  of  the  buccinator ;  from  the  inner  suifoce 
of  the  lower  jaw  above  the  posterior  eitremity  of  the  mylo-hyoid 
ridge,  and  slightly  from  the  side  of  the  tongne.  The  fibres  curve 
backward,  leaving  an  interval  between  the  muscle  and  the  base 
of  the  skoll,  in  which  the  fibrous  bag  of  the  phaiynx  is  visible, 
and  are  inserted  into  the  median  nph^  being  overlapped  at  the 


Fig.  19B. 


1.  Tnchea. 

2.  Cricoid  cartilage. 

3.  Crico -thyroid  membitne. 

4.  Thyroid  cutilago. 
6.  Thyro-hroid  membrane. 

6.  OanjoldM. 

7.  Stylo -hyoid 

5.  (Eaophagiii. 

W.  Hiddle 

11.  Buperior  conatricbir. 

12.  Styio-phaiyiueiii,  painng  down 

between    the    luperioT    and 
middle  eonrtriotOT- 

13.  Fibroiu   bag    of  the  pharynx 

■een  abore  the  oonitriotor. 

14.  Pterfgo-maiiUary  ligament. 
16.  Buccinator. 

16.  Oibicularie  oiiM. 

17.  Mjk-bymdeut. 
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lower  part  hj  the  middle  conatriotot.  Distiiut  tendinons  film 
may  ocaunonally  be  t»ced  to  the  lubewle  on  the  under  sor" 
of  Uie  Ijaailar  proceag,  to  which  the  filapoua  bag  of  the  pbarynx  ii 
attaclied.  The  saperior  constrictor  is  eepantted  bata  the  middle 
conBtiicKir  by  the  stylo-iiharyngeus  muscle  and  glosao-pharyngcal 
nerve.  Above  its  upper  curved  border  the  ascending  pharyi^niil 
nrteiy  Beads  a  branch  to  the  palate,  together  with  a  braDi\h  of  iba 
uiferior  paliLtine  urteTy,  and  the  levator  pBlati  muscle  and  tlu 
Eustachian  tabi?  cross  oblii^uely  inward  beneath  the  fibroiM  Utg. 

The  three  conBtrictors  are  tnppUtd  by  the  pharyngeal  plexni  dt 
nervca;  the  superior  bos  qIbo  bmncheB  from  the  gloe8o-pharyii),'otl, 
and  the  inferior  from  the  extem&l  laryngeal  nerve. 

The  Btylo-pharyneeus  Kiucle  (Fig.  199,  13)  baa  alreadT- 
been  eeen  at  its  origin,  and  cau  now  be  followed  to  its  insertiin 
liy  dividing  eonie  of  the  fibres  of  the  middle  constrictor.  It  at 
from  the  root  of  the  styloid  process  of  the  temporal  bone,  and 
passes  between  the  snperior  and  middle  constrictors  to  be  ticMrl'' 
into  the  bog  of  the  phaiyn.'C,  and  into  the  posterior  border  of  the 
thyroid  cartilage.    It  Li  laipplUd  by  the  gloaao-phoryngeal  nerve. 

The  Fibrous  ling  of  the  Pharynx  ia  verj- tliiii  at  the  loww  i>art, 
where  it  lies  l>etiveeu  the  mtiaeulor  filircs  and  the  mucous  mem- 
bmnc,  but  above  tlie  Ijorder  of  the  suporior  constrictor  it  is  ranch 
stronger,  and  is  txpaiideil  from  side  to  side,  covering  in  the 
Eustachian  tubes  and  the  levatorcs  palati  muscles,  At  the  base  of 
the  skull  it  in  attached  to  the  Ijasilar  process  of  the  occipital  bone, 
by  a  fibrous  band  (eranio-pharyngeal  ligamoul,  Quain),  to  the 
Eustachian  tul>e,  and  to  the  under  surface  of  the  [^trous  portion 
of  the  temporal  Iwne ;  and  is  carried  fom-ards  to  the  root  of  ihe 
pterygoid  process  and  the  interna!  pttrj-goid  pLite  of  the  sphenoid 
bone,  beeoniiny  continuoua  with  the  pti-irgo-mnxiilaiy  ligameiil. 

[The  pliamix  is  to  be  opened  from  behind  by  an  incision  in 
the  median  line,  from  the  basilar  procesa  to  tlie  conmicncemenL 
of  the  asopliagus.  The  lilirous  bog  is  to  )>e  detaclied  from  ihe 
occipital  bone  on  each  side  and  held  widely  open  uith  hooks,  and 
the  whole  of  the  cotton  wool  is  to  be  removed  from  the  interior  of 
the  plmrynx.] 

The  Interior  of  the  Pharynx  {Fig.  2IX»)  jirc^ents  seven 
openings  in  tlie  followiug  order  Irom  above  downwards ;  (1  and 
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2)  the  two  posterior  naiea  eeporated  by  the  Tomer ;  (3  and  4)  the 
two  EoBtachion  tubes  ;  (G)  the  itlhmiu  favciuin  ox  opening  of  the 
mouth ;  (6)  the  Boperior  apeiture  of  the  larynx  goarded  by  the 
epiglottis  ;  and  (7)  the  opening  into  the  cBBophagna. 

The  lofi  palate  or  vthim  pendiUma  palatHi)  intervenes  between 
Uie  nose  and  the  month,  and  consists  of  a  fibrous  membrane 
-which  is  attached  to  the  palat«  bones,  and  is  strengthened  by 
expansions  &om  the  several  muscles  of  the  palate  ;  it  is  covered 
by  mucous  membrane,  which  is  ciliated  on  tlie  upper  but  not  on 
the  lower  snrfece.  The  centre  of  its  free  border  is  prolonged 
into  the  tttnUa,  and  on  each  side  will  he  seen  the  two  folds  called 
the  pillars  of  the  fauut,  formed  by  mucous  membrane  reflected 
upon  the  palato-gloaai  and  palato-pharyngei  muscles. 

The  mucouB  membmne  of  the  pharynx  is  continuous  with  both 
that  of  the  nose  and  of  the  mouth,  and  its  epithelium  varies  in 
different  situations^  being  squiunonB  throughout  the  canal  below 
the  level  of  the  palate,  but  columnar  and  ciliated  above  that  point. 
Close  to  the  base  of  the  skull  is  a  collection  of  follicular  glands, 
extending  from  one  Eustachian  tube  to  the  other,  aiid  forming 
the  fkarifngeal  UmtUa  of  Kolliker.  These  are  hyportrophied  in 
cases  of  congenital  deft-palate,  when  they  can  be  readily  seen, 
and  appear  to  asaiHt  in  closing 
the  aperture  between  the  noee  Fig.  200. 

and  mouth  during  deglutition. 


.  _.ftp«latc. 
i,  6.  Piwteciar  pUUn  of  fsuc« 
'.  Anterior  pillar  of  fsueea. 
I,  Base  of  tongue. 
I.  Epiglottic. 
I.  Apcrtuie  of  larynx. 
..  Back  of  Urjnx. 
'   "pening  ot  teaophagns. 
ophagui. 


I.  (Esophaj 
I.  Iradie*. 


Tliia  is  the  best  opportunilf  for  Undying  tlic   Froceca  of    ' 
Ileglutitton.1     The  food  having  been  duly  maslicstekl  ihd  ia- 
Hiiliviited,  the  mouth  is  cIob&I  in  order  that  the  lower  ja"  m»J     ' 
afford  B  fixed  point  from  whidi  the  lauarles  of  the  ton^nic  tnij    { 
act.     The  bolus  of  food  is  then  carried  back  to  the  faacea  t^  tli    | 
movement  of  the  tongue,  and  is  Ihtre  gnupeil   by  the  pilian  rf 
the  CaucM  and  prevented  from  returning.     The  jjharym  is  new 
raifled  by  the  atylo-phoryngei  muscles  and  ia  at   tlie   sam«  tiiaa    1 
widened  to  receive  the  food,  which  is  preveuloil  from  ascimdii^ 
inUi  the  mtrea  by  the  raiaing  aiul  tension  of  the  eoft  palate,  dut 
to  the  action  of  the  levator  and  eirenmfleiua  palati  of  both  tiiin.    ' 
The  conatrictora,  by  their  auccessive  contraction  Irotu  above  dawn- 
wants,  next  foTcv  the  food  towiuxls  the  teaophagua.     At  the  misb  j 
moment  the  larynx  ia  raised  by  the  action  of  the  elevMora  uf  tltt  I 
hyoiil  bone,  and  the  aperture  of  the  larynx  is  compresied  againot   • 
the  cpigtottia  and  the  baae  of  the  ton^^ ;  hy  trhicli  means  Iht  | 
food  ia  prevented  from  entering  the  windpipe    An  additiuul  ^ 
security  ia  provided  by  the  (Epiglottis,  which  wbeii  healthy  i> 
folded  down  over  the  aperture  of  the  liiTjnx  by  the  passage  ■  >f  i!ie 
food  ;  but  that  the  epiglottic;  is  uot  usseutial,  is  sho^iii  by  cases  ia 
which  the  cartilage  lias  l>eeu  destroyed  by  nlcetation,  tlie  procerJ 
of  deglutition  Ktill  icniaintng  perfect.     Lastly  the  contraction  of 
the  ccBojihagTis  caixicw  the  food  domi  to  the  stomach. 

The  Palatl-. 

[The  soft  palate  is  to  be  stretched  by  inserting  a  hook  inlo  the 
uvula,  and  the  mucous  memhrane  is  to  be  removed  from  the  uppir 
surface  of  the  i)alat<i  and  the  neighljouring  boncs^  so  as  to  e.t^».' 
the  muaclea  above  the  palate  and  the  Eustachian  tul)e.  Tin' 
levator  paloti  will  be  ft mnJ  pa»iing  obliquely  inwards,  the  n/ygos 
uviilco  in  the  median  line  of  tlie  palate,  and  the  tensor  palati  can 
be  best  seen  by  dividing  tlie  levator  and  detaching  the  Hbi^''  of 
the  sujH-rior  constrictor  from  the  homular  procetn,  when  the 
muscle  will  he  found  upon  the  internal  pten-goid  plate.] 

The  Levator  Palati  Mollis  {Fig.  201,  5)  arises  from  the 
under  surface  of  the  apex  of  the  petrous  portion  of  the  temporal 
bone,  and  from  the  under  Burface  of  the  Eustachian  tube.  The 
muscle  passes  inward  above  the  border  of  the  superior  constrictor 
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muscle,  and  is  ituerUd  into  the  soft  pakta  by  a  broad  expaixrioD, 
which  meets  that  of  its  feUaw-mnscle  in  the  median  line. 

The  Cireiun£exiu  ot  Tensor  Falati  (Fig.  SOI,  6)  atitei  from 
the  scaphoid  fossa  at  the  root  of  the  internal  pterygoid  plate,  and 
slightly  from  the  under  surface  of  the  wing  of  the  sphenoid ;  also 
from  the  outer  surface  of  the  Eustachian  tube.  The  tendoB 
descends  Yettically  to  wind  round  the  hamnlor  process  of  the 
sphenoid  bone,  where  it  is  lubricated  by  a  minute  bursa,  and  then 
takes  a  horizontal  direction  to  the  soft  palate.    It  is  mtnrUd  into 

Fig.  201. 


F%.  201 .— UuKlM  of  tha  pkUts  (dim<ni  by  J.  T.  Gny). 


2. 


1.  Septum  n: 


tuba. 


I.  Ftarygoideui  i 
4.  PtnygDidsui  intcraui. 
6.  LsT>tor  pilati  mollii. 

6.  Cinumfleiui  paUti. 

7.  Superior  ooDitoiolar  of  pbirynx. 


8.  PKlato-nhstjiigous. 

10.  Btrla-piuTTiigeiu. 

11.  Middle  coiubictor  of  phsTTnx. 

12.  FAlatorphsiTTiniu  (cat). 

13.  Inferior  oonMnctor  of  pluuTDi. 

14.  (Ewphign*. 
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the  palate  by  on  eiqiaD!doii  beneath  the  legator,  and  aim  inta  tk 
tnuiwerae  ridge  on  the  under  Eurlac«  of  tha  palate  bone. 

The  Azygos  TTrulse  (Fig.  aoi,  8)  coDEnaU  oT  two  amoU  nttucidB 
i^lips  placel  parallel  to,  snd  on  eacJi  side  of,  the  raedun  Up*,  b 
amcti  from  the  posterior  nasal  nptne  of  the  pnlale  'boat,  mi  li 
ineerted  into  the  uvula. 

The  levator  palati  raise*  the  Boft  palate,  and  the  cinumHefa 
makes  it  tense  on  each  occasion  of  swollovring.  The  axygca  nni* 
cnn  have  but  a.  ahght  and  unimportant  action  upon  the  onik 
The  levator  palati  and  ozygoa  iivulm  are  supplitd  by  pilairl' 
branches  from  the  spheno-polatine  (Meckel'e}  ganglion ;  the  Wwr 
palati  receives  u  branch  from  the  otic  ganglion. 

Surgery.— Tltc  mnecles  above  the  palate,  and  eepeadOT  lli 
levator  palati,  are  of  interest  surgicoJly  in  relation  to  the  op«» 
tion  of  Btaphyloraphy,  or  that  for  closure  of  a  congenital  Stoat  rf 
the  palate.  Sir  W.  FergUBSon  has  clearly  ehown  that  the  t» 
segments  of  a  fissured  soft  palate  are  drawn  asmKler  by  the  im- 
torea  polati  on  every  occasion  of  swallowing,  and  he  therefore 
proposed  and  carried  out  the  division  of  these  muscles,  bv  niear.i 
of  a  kiiift;  having  a  Ian cet-sli aped  blade  set  at  right  au"les  w 
the  handle,  whitli  in  passed  through  the  fissure. 

Opportunity  is  to  be  taken,  liefore  the  pillars  of  the  fauces  im 
dissected,  to  observe  the  important  sui^ical  fact  tha.t  a  bistoiirr, 
if  madi;  tu  tiaiisflx  the  tonsil  from  before  Ijackwania,  will  na.-^ 
internally  to  the  carotid  artery,  unless  the  point  of  the  instru' 
ment  is  dirccteil  purposely  to  one  side,  in  which  case  it  would  !* 
possible  to  injure  tliis  important  vessel. 

Tho  Eustachian  Tube  (Fig.  201,  2)  is  the  com  muni  cat  i.ffl 
between  the  pharynx  and  the  t3Tnpanum  or  middle  ear.  The 
osseous  portion  of  the  canal  is  in  the  temiioral  Imne,  but  liir 
cartilaginous  iwrtion  is  now  seen  to  be  nearly  an  inch  in  Icnilli, 
and  to  terminate  in  a  broikd  trumpet-shaped  e:ttrcmity.  The 
cartilaiie  of  which  the  tul)e  ia  formeil  is  triangidar  in  abupe  and  is 
doubled  upon  itself,  the  deficiency  at  the  lower  jwtrt  being  com- 
pleted by  fibrous  tissue.  In  the  recent  condition  the  thick 
mucous  membrane  cenverts  the  opening  into  a  mere  vertical  slit, 
which  in  generally  cloied,  but  during  the  process  of  d^lutition  is 
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opened  by  the  action  of  the  circumflexus  palati  mnscle,  and  thus 
the  equilibrium  of  the  air  in  the  tympanum  is  maintained. 

[The  palate  is  to  be  drawn  up  so  as  to  put  the  pillars  of  the 
fauces  on  the  stretch  as  much  as  possible,  and  the  mucous  mem- 
brane is  to  be  removed  to  expose  the  palato-glossus  and  palato- 
pliaiyngeus  muscles.] 

The  PaXato-glosstiB  is  placed  in  front  of  the  tonsil,  and  is  very 
small  and  indistinct.  The  muscle  arises  from  the  middle  line  of 
the  soft  palate  in  common  with  its  fellow,  and  descends  to  the 
side  of  the  tongue,  where  it  is  inserted,  joining  the  fibres  of  the 
stylo-glossus  and  hyo-glossus  muscles. 

The  Palato-pliaryiigeuB  (Fig.  201,  9)  is  larger  than  the 
palato-glossus,  and  is  placed  behind  the  tonsil.  It  arises  in  the 
palate  by  two  slips  which  are  separated  by  the  levator  palati 
muscle,  and  the  fibres  of  which  meet  those  of  the  opposite  muscle 
in  the  median  line.  The  muscle  passes  obliquely  downwards  to 
the  pharynx,  to  be  inserted  into  the  posterior  border  of  the  thyroid 
cartilage  with  the  stylo- pharyngeus,  and  to  be  lost  in  the  wall  of 
the  pharynx  itsel£ 

The  palato-glossus  muscle  is  the  constrictor  of  the  fauces,  and 
grasps  the  bolus  of  food  when  it  has  passed  out  of  the  mouth, 
thus  preventing  its  return.  Both  it  and  the  palato-phaiyngeus 
are  supplied  by  branches  from  Meckel's  ganglion. 

The  Amygdala  or  Tonsil  is  placed  between  the  palato- 
glossus and  palato-pharyngeus  muscles,  and  is  usually  much 
shmnken  after  death.  It  consists  of  a  number  of  mucous  follicles 
collected  together,  the  orifices  of  which  may  be  seen  on  the 
internal  surface.  The  outside  of  the  tonsil  is  in  close  relation 
witli  the  superior  constrictor  of  the  pharynx  and  with  the 
ascending  pharyngeal  artery.  It  is  to  be  noticed  that  it  is 
anatomically  impossible  for  any  enlargement  of  the  tonsil  to 
obstruct  the  Eustachian  tube,  and  thus  produce  deafness. 

[Tlie  tongue  and  the  larynx  are  to  be  detached  by  dividing  all 
the  structures  between  them  and  the  palate,  and  are  to  be  care- 
fully preserved  for  subsequent  examination.  By  inverting  the 
skull  tlie  hard  palate  will  then  be  brought  into  view.] 

The  Hard  Palate  (Fig.  203,  7)  is  continuous  with  the  ealt 
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palate,  bnt  its  mucous  membrane  U  niudi  more  dcnec,  bdig 
insepoTtLbly  united  in  great  part  with  the  ]>criosteuin  of  the  inaxil- 
I1L17  mid  palate  bones.  The  mucous  membrane  presents  a  medim 
lidge  indicative  of  tlie  congenital  diriaion  of  the  parts,  lai  ■ 
tliTown  into  more  or  less  tran«verae  folds  aear  the  a&tcrior  past, 
where  it  is  prolongetl  on  to  the  guma.  Nutucrotis  euucoub  ^iodt 
lie  immoditttely  beneBth  the  mucoua  membrane  and  open  apm  itt 
surface. 

The  OumB  (Fig.  202)  are  composed  of  dense  fibrnui  Umk 
inseparably  united  with  the  periosteum  of  the  alveoliiB,  tai 
coveredby  the  niuuuusmcmhnine  of  the  month,  which  ispiobi^td 


ax  n^cbfcld  nnd  LercilU 


),  Imtcr  null  of  orbit. 
I.  Orbital  bmncb  (cut). 

i.  Ueukel'B  geuglioD. 


10.  Superficial  petrosal  ncn-p. 

11.  Carotid  pleiua  of  Bj-mpatlicti 

12.  Leupr  petrosal  ncn-e. 

13.  Superior  cervical  ganelion. 

14.  FHdal  nene, 

15.  Interoal  jugular  Tcin. 

16.  Chorda  tvmpiitii, 

IT.  Oloaso-pbirjngeal  nerve. 
19.  Jacobson'i  Dore. 
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into  the  sockets  of  the  teeth,  where  it  becomes  continuous  with 
the  peridental  membrane  covering  them. 

The  Teeth  (Fig.  202)  of  the  upper  jaw  are  16  in  number,  viz., 
4  incisors,  2  canines,  4  bicuspids,  and  6  molars,  the  most  posterior 
molars  being  the  denies  gapienticB  or  wisdom  teeth.  Each  tooth 
consists  of  a  crown,  a  neck,  and  a  fang,  and  upon  extracting  a 
molar  tooth  it  will  be  found  to  have  three  fangs,  two  being  on  the 
outer  (buccal)  and  one  on  the  inner  (palatine)  side. 

The  teeth  of  the  lower  jaw  correspond  in  number  to  those  of 
the  upper  jaw,  but  have  been  necessarily  interfered  with  in  the 
progress  of  the  dissection.  The  lower  molar  teeth  differ  from 
those  of  the  upper  jaw  in  presenting  only  two  fangs. 

The  Lips  (Fig.  202)  are  formed  externally  by  skin,  and  inter- 
nally by  mucous  membrane,  which  is  reflected  on  to  them  from 
the  gums ;  and  between  the  two  are  the  fibres  of  the  orbicularis 
oris,  with  some  cellular  tissue  and  mucous  glands  and  the  coronary 
arteries.  The  fold  of  mucous  membrane  connecting  each  lip  with 
the  alveolus  in  the  median  line  is  called  thefranum  labii,  and  is 
more  prominent  in  the  upper  than  in  the  lower  lip. 

The  Superior  Maxillary  Nerve. 

[The  skull  being  placed  with  the  base  downwards,  a  cut  with 
the  clusel  is  to  be  carried  in  a  straight  line  from  the  sphenoidal 
fissure  to  the  foramen  ovale.  The  side  of  the  skull  is  tnen  to  be 
sawn  through  at  right  angles  to  the  first  incision,  meeting  it  at 
the  foramen  ovale,  and  the  piece  of  bone  is  to  be  removed.  The 
remains  of  the  malar  bone  are  next  to  be  removed  by  sawing  into 
the  spheno-maxiUary  fissure  externally  to  the  infra-orbital  canal ; 
and  with  the  bone-forceps  any  remaining  bone  is  then  to  be  taken 
away,  so  as  to  expose  the  whole  extent  of  the  superior  maxillary 
nerve.] 

The  Superior  Maxillary  Nerve  (Fig.  202,  i)  (second  division 
of  the  5th)  leaves  the  cranium  at  the  foramen  rotundum,  and, 
having  crossed  the  spheno-maxillary  fossa,  enters  the  infra-orbital 
canal  and  appears  on  the  face  at  the  infra-orbital  foramen.  It 
gives  off  the  following  branches  : — 

1.  Orbital  branch  (4)  which  enters  the  orbit  by  the  spheno- 
maxillary fissure,  and  divides   into  two  branches  (malar  and 
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temporol),  vhich  have  been  seen  in  the  diaicction  of  the  btCld 

Bcalii. 

2.  Sfheno-paUtU'tf  branehen  (6)  which  deaccrul  to  He<;k£l'i  pa- 

glion  placed  opposite  the  fipheno-pulatine  fuimiaen,  and  *iil  t» 
aTterwanie  dissectetL 

3.  PoitfTwr  dtiital  6ro?i(7i«j  (2)  which  eiipply  tLe  gosK  ■! 
enter  the  catutla  on  the  posterior  aspect  of  the  upper  Jaw  tonnib 
tlie  molai  and  bicuepid  teeth  and  to  uouuiiiimcate  with  the  imlftJT 
dental  nerve. 

4.  Anterior  dental  frrancA  (5)  which  arises  from  the  nerve  b  lb 
in&a-orbital  canal,  and  can  only  he  seen  hy  hiying  the  canal  <«* 
Tt  descenda  in  a  epecial  canal  in  the  irall  of  tlie  antrum  to  ik 
incisor  and  canine  teeth,  and  lias  a  conimniiicatioii  with  th 
poHterior  dental  neire. 

The  hranches  of  the  dental  ueive»  can  only  be  tniced  to  lb 
leeth  hy  removing  the  outer  plate  of  the  alveolus,  but  the  tXgO' 
diture  of  time  and  trouble  neceasiirj' for  this  will  not  be  repaid  br 
the  results. 

The  ffinnl  hranchfg  tjT  \\k  superior  masilkry  nerve  have  iie>3i 
seen  in  thv  dissection  of  thu  iace  (p.  372). 

The  Infra-orbital  Artery  accompanies  the  superior  maxillarv 
nerve.  It  iti  the  temiin;il  branch  of  theintcriialniasiUnrvarterv. 
nnd  gives  a  branch  to  the  orbit,  anrl  an  anterior  dctUai  briLtL 
whidi  accompanies  the  anterior  dental  nerve  to  the  teeth. 

The  infra-nrbilal  vnti  communicates  with  the  fiicial  vein,  ami 
ends  in  the  internal  maxillary  vein. 


The  Cavity  op  the  Nose. 

[In  making  a  section  of  the  nasal  cavities  it  will  be  found  to  bt 
almost  imposnible  to  pi'eserve  the  ap])tum  and  (he  tiirbiiuite  bones 
of  both  sides  uninjured,  and  the  ln-tter  plan  therefore  is  10 

Ereserrc  the  septum  carefully  at  the  expense  of  the  turbinate 
ones  of  one  side,  and  afterward,*  to  remove  it  so  as  to  obtain  a 
good  view  of  the  turbinate  bones  nnd  meatuses  of  the  nose  on  the 
opposite  side.  The  saw  being  placed  on  one  side  of  the  septum 
and  parallel  to  it,  is  to  be  curried  through  the  cribriform  plate  of 
the  ethmoid  hone  and  the  palatine  processes  of  the  maxillary  and 
palate  hones,  and  the  soft  palate  having  been  detached,  the  siiiU 
will  bo  divided  into  two  portions,  one  of  which  can  be  used  for 
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the  examination  of  the  nose,  and  the  other  for  the  dissection  of 
Meckers  ganglion,  etc] 

The  Septum  Naxium  (Fig.  204,  t)  is  a  vertical  plate,  which 
npon  removal  of  the  mucous  membrane  will  be  found  to  be  partly 
bony  and  partly  cartilaginous.  The  bones  entering  into  its 
formation  are  the  following  : — the  crest  of  the  nasal  bone,  the 
nasal  spine  of  the  frontal  bone,  the  large  perpendicular  plate  of 
the  ethmoid  bone,  the  vomer,  a  part  of  the  rostrum  of  the  sphenoid 
bone,  and  the  crests  of  the  maxillary  and  palate  bones  upon  which 
the  vomer  rests  below.  The  cartilage  of  the  wptwm,  is  triangular 
in  shape,  and  fits  into  the  interval  between  the  vertical  plate  of 
the  ethmoid  and  the  vomer,  but  it  not  unfrequently  extends  back- 
wards for  a  considerable  distance  between  those  bones  when  they 
are  not  so  fully  developed  as  usuaL 

The  whole  septum  may  be  bent  considerably  to  one  side  as  the 
result  of  congenital  malformation  or  of  violence,  and  the  cartilage 
may  be  perforated  either  congenitally  or  from  disease.  The 
vomer  presents  an  oblique  groove  for  the  naso-palatine  nerve, 
which  will  be  afterwards  seen  upon  the  opposite  side  of  the  bone, 

[The  septum  is  to  be  removed  piecemeal  with  the  bone-forceps, 
so  as  to  leave  the  mucous  memorane  on  the  opposite  side  un- 
touched. The  naso-palatine  nerve  and  artery,  and  some  branches 
of  the  olfactory  nerve  at  the  upper  part  of  the  membrane,  may  be 
seen  if  putrefaction  is  not  too  far  advanced.  The  mucous  mem- 
brane is  then  to  be  detached  below  and  turned  up,  when  the  nasal 
cavity  will  be  exposed.] 

The  Nasal  Fossa  (Fig.  203)  is  a  cavity  bounded  above  by  a 
too/ which  slopes  anteriorly  and  posteriorly,  but  is  horizontal  in 
the  middle,  being  formed  anteriorly  by  the  nasal  bone  and  the 
nasal  spine  of  the  frontal  bone  ;  in  the  middle  by  the  horizontal 
cribriform  plate  of  the  ethmoid  bone;  and  posteriorly  by  the 
under  surfaces  of  the  body  of  the  sphenoid  bone  and  of  the 
sphenoidal  process  of  the  palate  bone.  The  JU>or  is  slightly 
concave  from  side  to  side,  and  is  formed  by  the  palatine  processes 
of  the  maxillary  and  palate  bones.  The  iwMr  wall  is  formed  by 
the  septum,  which  has  been  examined.  The  (mter  wall  is  divided 
into  three  meatuses  by  the  projection  from  it  of  the  three  turbinate 
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bones,  of  which  the  two  upper  are  portions  of  tiie  ethmoid  tn>^  I 
but  the  lowest  ia  a  B^poral^  bane  articnlftted  upon  the  orifi-Ce  oTtbt  I 
an  tram. 

The  Superior  Meatai  (t)  ii  between  the  superior  and  m 
turbinate  bones,  and  is  the  siunlletit  of  tbe  thr«e,  extendiBJ  tx  I 
nut  more  than  one-thinl  uf  the  len^'th  of  the  outer  nlL  Th(  I 
posterior  ethmoidal  cells  and  sphenoidal  sinna  opeu  into  tUil 


Fi;.  203. 


Fig.  203. -The  meatuses  of  the  i 

1.  Frontal  bone, 

2.  Nasal  bone. 

3.  Crista  Ktilli  of  tlic  cthmoiil. 

I.  Cribriform  ])loltf  of  the  otUmoid. 

5.  Fartof  theaplu-noid^ilBimia. 

li.  Basilar  portion  of   lliu  »plirno!il 

perinr  raasillary  bone, 
B.  Nasal  spine. 
9.  Palatine  proctaa    of    tlit  p^ilntc 


■  on  the  left  side  Cfroni  Wilson). 

•.    RT)heno-paIatine  foramen. 

f.   iii-l-lU  turbinate  bone. 

/,  3.  Middle  mcnlus. 

'i,  A  probe  passed  into  the  infundi- 
bulura  leading  from  the  froutid 
sinus  and  anterior  ethmoidal 
cells;  the  trinn^lar  opnture 
immedialBly  above  the  letter  a 
the  opf^ning  of  the  antrum. 

".   Inferior  turbinate  bone. 

',  /.  A  probe  passed   up  the  nasal 


ethmoidal  eells. 

f.  Ojjening  of  the  uphmnidal 

into  the  superior  mcai.\i». 
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meatus,  and  the  Bpheno-palatiae  fommen  u  immediately  oppdoite 
to  it. 

The  Middle  Mealut  {§)  is  tietween  the  middle  and  inferior 
tQTbinate  bonea  and  extends  along  the  posterior  two-thirds  of  the 
outer  waJ],  curving  upwards  anteiioTlj'.  The  anterior  ethmoidal 
cells,  the  frontal  einus  (through  the  infimdibulum  of  the  ethmoid 
bone),  and  the  antrum  of  Highmore  open  into  the  meatns. 

Kg.  204. 


Fig.  204.— L«n  OUiKtoty  oerre,  irilli  it«  duliibutigii  on  the  upturn 
nuium  (firom  'Wibou) . 

10.  Cut  ■orfBCe  of  the  hud  [nUtU. 
tt.  Olfactory 


1.  Frontal  aintu. 

2.  Na*al  bone,' 

3.  Criata  |alli  of  ethmoid  bone. 

4.  Sphenoidal  linua  ot  left  nde. 
6,  Sella  turcica. 

6.  Baailar  procesa  of  aphenoid  and 

ociifatal  bone. 

7.  PoaCerior  opening  of  Uie  right 

8.  Opening  of  the  Euatachiau  tube 

in    the    upper   part   of  the 

5.  Soft  pBinCa  dirided  thmigh  ita 


*.  Ita  three  root*  of  origin. 

e.  The  olbctory  bulb. 

d.  Naaal  nene  (ophthalmio  dir.  of 

Sth). 
t.  Haao-palatine 'nerve  (from   the 

apheno-i^latine  ^anglioD] . 
/.  The  anterior  palatme  foramen. 
g.  Bianchea  of   the  mua-palatine 

nerve  to  the  palate. 
A.  Anterior  and  posterior  palatinfi 
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Tlie  Ii^erior  Meatus  {k)  is  between  the  iaferior  tnrldiuite  hoe 
and  the  floor  of  the  luiaa!  fossu.  It  extends  Ilie  whole  lenglh  of 
thi.'  foaso,  and  at  the  anterior  pail;  has  the  naaol  dm-t  opoibv 
iuto  iL 

It  should  be  noticeil  that  the  nrifioB  of  the  Eustaxihimi  till*  it 
close  to  thepoBteriorestremity  of  the  inferior  turbindte  bon«i,nl 
that  in  UBing  the  Eustachian  catheter,  the  point  of  the  instriUDOil 
has  therefore  to  he  raised  before  it  can  enter  the  lube. 

The  MtuxiM  Membriiiie  hning  the  nasal  foseiu  ia  tenued  thr 
pituitary  or  Scbneiderian  memhranc,  and  is  thickest  at  the  lown 
part  of  the  cavity,  where  it  ia  also  ciliated  iind  funiished  willi 
DunierouH  mucous  glands. 

The  upper  part  of  the  mnoons  menibraue  both  oa  the  outer  and 
inner  walls  of  the  fossa  ia  peculiar,  and  haa  lieea  named  the 
Olfactory  Region,  from  the  fact  that  the  branches  of  the  olfiKtotT 
or  first  nerve  are  diatribated  to  it.  It  is  impMaiUe  to  distingaiA 
this  region  except  immediately  after  death,  but  it  compriaea  die 
upper  and  a  portion  of  the  middle  turbinate  Ixniea,  and  Aa 
corresponding  portion  of  the  septum.  The  mucous  membnine  of 
the  olfactory  region  ia  of  a  hro«-n  colour  in  the  recent  atato,  anJ 
its  cpilheliuni  is  of  the  tesselated  variety. 

Tlic  Olfactory  Nerve  (Fig.  204,  n)  ia  the  special  nerve  nf 
smell,  and  its  liraaches,  which  are  derived  from  the  olfitclori/  bulb, 
roach  the  nasal  caiity  by  piercing  the  cribrifonn  plate  of  the 
ethmoid  bone.  Tlie  l>ranches  are  distributed  to  the  olfaetorv 
Mgion,  i.e.,  upon  the  superior  and  midiUe  turbinate  bones  and  llie 
upper  third  of  the  septum,  bnt  are  very  difficult  to  follow,  owin" 
to  their  being  destitute  of  the  white  substance  of  Schwnnu. 

The  nerves  of  commoTi  sensation  to  the  nose  are  derived  from 
Meekfd's ganglion,  and  will  lie  nftci-wards  dissected, 

[Willi  a  stnms  pair  of  scissors  the  turbinate  bonea  may  be 
readily  cut,  so  as  to  expose  the  several  openings  into  the  Uirec 

The  Nasal  Duct  {duelus  adnamm)  couimimicates  lietween  the 
lacluymal  sac  and  the  inferior  meatuaof  the  nose.  It  grooves  the 
superior  maxillary,  lachrymid,  and  inferior  turbinate  bones,  and 
consists  of  a  fibrous  tube  lined  witli  mucous  membrane  having  a 
ciljafed  epithelium. 
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The  nasal  branch  of  the  fifth  nerve  (Fig.  204,  d)  may  be  found 
in  a  groove  on  the  under  suifiace  of  the  nasal  bone  in  its  passage 
from  the  orbit  to  the  face,  and  gives  a  branch  to  the  septum 
(pp.  338  and  372). 

Dissection  of  Meckel's  Ganglion,  etc. 

Before  beginning  this  dissection  the  student  should  ascertain 
the  position  of  the  spheno-palatine  foramen  (Fig.  203,  e),  opposite 
to  which  the  spheno-palatine  ganglion  is  placed,  and  through 
which  the  internal  maxillary  artery  enters  the  nose.  This  will 
be  found  on  either  half  of  the  skull  immediately  behind  the 
superior  meatus  of  the  nose. 

[The'  mucous  membrane  lining  the  vertical  plate  of  the  palate 
bone  is  to  be  removed,  and  tne  thin  plate  of  bone  chiselled 
through  immediately  below  the  spheno-palatine  foramen,  when 
the  palatine  nerves  and  arteries  will  be  exposed  enclosed  in  a  tube 
of  membrane.  An  attempt  may  be  made  to  open  up  the  Vidian 
canal  in  the  root  of  the  pterygoid  process,  in  order  to  expose  the 
Vidian  nerve  and  artery,  but  me  proceeding  is  very  difficult  and 
seldom  satisfactory  in  its  results.] 

The  Spheno-palatine  or  Meckel's  Ganglion  (Fig.  205,  i) 
is  a  minute  red  body  situated  opposite  the  spheno-palatine 
foramen,  which  is  connected  with  the  superior  maxillary  nerve  by 
one  or  two  branches  (p.  454) ;  with  the  facial  nerve  by  the 
Vidian  nerve ;  and  with  the  sympathetic  upon  the  internal  carotid 
arterj'  by  a  branch  which  joins  the  Vidian  nerve  (Fig.  202). 

The  Branches  (Fig.  205)  of  the  gangUon  are  ascending, 
descending,  internal,  and  posterior. 

1.  The  ascending  branches  are  two  or  three  of  very  small  size, 
which  pass  to  the  periosteum  of  the  orbit  through  the  spheno- 
maxillary fissure. 

2.  The  descending  branches  go  to  the  palate,  and  are  three  in 
number : — 

The  anterior  or  grecU  palatine  "nerve  (14)  descends  through  the 
posterior  palatine  canal  to  the  hard  palate,  where  it  fonns  a 
junction  with  the  naso-palatine  nerve  passing  through  the  anterior 
palatine  canal  (Fig.  204,  g).    Whilst  in  the  canal  tk<^  t^kcs^  ^«^ 
off  inferior  nasal  branches  to  the  inieiioT  tvi£\sm8XA\>oTi^ 
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The  middle  or  epUtmal  paUUine  nerte  (16)  U  very  aipall,  a^ 

descends  to  the  soft  pftlnW  wid  tonsil. 

The  piMtmor  or  xmaXl  ^pdatim  tierce  (17)  <lcacen<U  throuf^  i 
small  canal  Lahind  the  great  uerve,  and  ia  ilistribul«d  to  the  tdl 
palate  and  uvnla,  aiipplTuig  the  levator  pnUli  and  the  an^ 
uvuliB  muiclea,  i.e.  Ihe  two  devaton  of  the  palate  (r.  otic  ganglltm!. 

3.  The  internal  branclta  pnsa  througti  the  Rpheoo^palatiiK 
foramen  t«  the  nost,  and  are  the  superior  muul  and  the  nuo- 
pLktine  nerre.1. 

The  tuperior  ntual  bmncha  (4)  supply  the  mucous  membnu  ef 
the  upper  and  middle  turbinate  bones. 

The  n<w>^ii(iite  nerve  (8)  crosses  the  iio&a]  fossa  to  the  septmn. 
along  which  it  passes  through  a  groove  in  tbo  vomer  to  tin 
anterior  palatine  canal.  In  the  canal  the  left  nerve  lies  in  front  of 
the  naso-polatine  arteries  and  the  right  lu'liind  them,  tutd  buth 
descend  to  the  front  of  the  haid  palate  to  unite  with  the  aiwt 
palatine  nerve.    (Fig.  S04,  e.) 

4.  The  posUrior  branchts  are  the  Vidian  and  the  ptwyja- 
palatine  nerves. 

The  Vkliaii.  nerve  (3)  ruiLS  tlirough  the  Vidian  c.inal  in  the 
ptevj-goid  process,  and  divides  into  superficial  petrosal  ajid  carotid 
hranches. 

Tlie  nipcrficinl  petrosal  Iiranch  (y)  pierces  tlie  cartilace  which 
fills  up  tlie  foramen  lauenim  medium  bnsia  cranii,  and  runa  in  a 
groove  on  t!ie  cnrface  of  the  petrous  portion  of  tlie  temporal  bone 
to  the  hiatus  Fnllopii,  through  which  it  passes  to  join  the  facial 

The  carotid  hranch  (g)  joins  the  sympathetic  plexus  upon  the 
internal  carotid  artery, 

Tha-pUrygo-paiatine  or  pluirfja^cal  nerre  (ii)  is  vetj-  small,  and 
poesies  through  the  pterj'go-piJatine  canal  to  the  mucutis  mem- 
brane of  the  upper  jiart  of  the  jiharynx. 

Tlie  Internal  Uaxlllary  Artery  (.•ives  off  the  following 
liranclies  in  the  epheno-niaxiDary  fossa  :  the  descending  palntiue, 
Vidian,  ptt'rygo-palatine,  spheno-palatine,  and  infra-orbital,  the 
last  of  which  has  been  already  eiamined. 

1,  The  poskrior  or  d^suiiding  palatine  arlerij  accompanies  the 
great  jialatine  nerve  through  the  posterior  palatine  canal.  It 
givea  branches  to  the  soft  palate  and  uvnb,  which  descend 
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through  the  smaller  paktine  canals,  and  then  rnns  forwud  on 
the  hard  palate,  supplying  it  and  anutomodng  with  the  naaal  or 
spheno-paUtine  arteiy  at  the  anterior  palatine  canaL 

2.  The  Vidian  artery  accompanies  the  nerve  throngh  the  Vidian 
canal,  and  sapplica  Q\6  upper  part  of  the  pharynx  and  the 
Enatachian  tube. 

3.  The  fterygo-faiaUM  artery  is  very  Bmall,  and  runs  backwards 
throngh  the  pterjgo-palatine  canal. 

4.  The  TKual  or  ipkmut-paiatvM  artery  entem  the  nose  by  the 
sphcno-palatine  foramen,  and  gives  branches  to  the  mncoos  mem- 
Pig.  205. 


Fife-  205. — Mubel'i  nuiFUaii  ind  its  bnnehn  (from  Hiruhl^Ll  anil 
LereiU*). 

psladae     ganglion  10.  Infmor  torbiitate 


(Ueckel) 

2.  Superior  turbinate  bone. 

3.  Vidian  nsrre. 

4.  Nanl  bnuuhea. 

6.  Carotid  arterj  in  temporal  bone. 

6.  Middle  turbinate  bone. 

7.  Qreater      Buperfldol     petroBal 

nerve  mining  the  7th. 

8.  Hwo-pilBtinB  n ' - 

9.  Carotid  bruich 


nerre  (cut). 

1  of  Vidian. 


11.  PharfDgeai  n( 

12.  Inferior  Dual  bnnohM. 

13.  Pteijgoideua  eitenina. 

14.  Anterior  or  great  palatine  nnre. 

15.  Tennr  paUti. 

IS.  Hiddla    or    external    palatine 

IT.  PoalarioT  palatine  serve. 
19.  Levator  palati  (cot). 
21.  Ftarygindeiii  inteniui. 
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teino  of  the  npper  port  of  the  cavity,  which  nnastomoBe  with  iV 
anterior  snd  poBlerior  ettuaoidal  Lnmches  of  xhe  uphtkalmi-' 
artery.  The  n)uo-paiatine  liranch  runs  iIowtl  the  septum  of  Ur 
Boso  with  the  DBSD-polatiiie  nerve,  iiud  aauF^tomoscs  with  the  ailrn 
of  the  septum  from  the  facial  tronk,  and  also  with  the  ilea 
piilatinc  oiteiy  through  the  anterior  palatine  canal. 


Thb  One  Ganoliok. 


SlunJ|H 


[If  the  part  is  not  too  Inlu^h  decompoBed,  the  otic  guLglioBi 
he  exposed,  from  within,  on  the  side  upon  which  ibe  intt 
pterygoid  muBck  has  nut  been  cut  away.  The  levutor  ottV 
miificiQ  and  the  Eustacliiim  tube  ate  to  be  careTuUy  i«inafdL 
when  upon  the  inner  aurfnce  of  the  ptcryeoid  muscle  will  be  fMiu 
the  nerve  to  that  mosele,  which  if  trawii  upwards  will  lead  to  Uir 
ganglion.] 

The  Otic  Oanglion  {Fig,  206,  7)  (Arnold's)  is  «  minute  bod* 
lying  on  the  inner  surface  of  the  third  diTision  of  the  fifth  nerw. 
and  cBpecially  connected  with  tfie  bnmch  to  the  internal  pterTi;i>id 
iimsclc.  Like  all  the  cranial  ganglia,  the  otic  has  motor,  sensorr. 
and  sympathetic  roots ;  the  motor  root  from  Uio  5th  nerve  ;  the 
sensory  rants  from  the  anriculo- temporal  nerve  and  from  Jacob- 
son's  nerve,  hy  means  of  a  small  superticial  petrosal  iiuni;  of 
Arnold ;  iuid  the  syuipathetic  root  from  that  upon  ihe  middlr 
meningeal  artery. 

The  otio  ganglion  gives  branches  to  two  muscles,  tht;  ttnsi>r 
tympani  and  the  circuniHoxua  or  tensor  palati,  i.(.  it  supplier  twi> 
iciisors  as  Meckel's  -ganglion  doea  two  elevators. 


The  TYUPANnu. 
fir  the  tympanum  has  not  K'en  damaged  in  the  pro\-ioas  dis- 
F'Njtions,  on  attempt  maj- be  nindcto  trace  the  fiicial  nerve  through 
the  temporal  bone,  thus :  the  Insc  of  the  skull  being  turned 
ujiward,  the  saw  ia  to  1f  carried  through  a  line  drawn  from  the 
Btj-lo-maBtoid  foramen  to  the  foramen  ovale.  By  tliis  cnt  the 
cavity  of  the  lynipaunm  will  Iw  divided,  luid  it  will  he  possiMe 
to  examine  its  walls  and  osaicula,  together  with  the  seventh  nerve 
and  the  chorda  tyniiwni.] 

The  Tympanom  or  Uiddle  Ear  (Fig.  206)  is  an  iiTegular  six- 
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Eided  cavity,  whicli  msy  be  convenieiitlf  said  to  i«semble  a  toom, 
with  a  passage  (meatoH  aaditorioH  extemus)  leading  to  it 

The  outer  wall  of  the  chamber  ia  foimed  bj  Uie  memtnana 
tympani,  which  is  placed  obliquely  at  the  end  of  the  meatus ;  the 
iwier  wall  coneapoada  to  the  outer  wall  of  the  ve»l^tde  ;  tn  front, 
is  the  opening  of  the  £i]Btachian  tube,  with  the  special  tube  for 
the  tensor  tyrapani  muBcIe  foimed  by  the  pioceasas  cochleaii- 
fomus  ;  bthind,  is  the  opening  into  the  maatoid  cells.  The  roof 
of  the  chamber  is  a  thin  portion  of  bone  separating  it  from  the 
cavity  of  the  cranium ;  the  Jtoor  is  a  thicker  portion  corresponding 
to  the  jugular  fossa. 

Kg.  206. 


HincUelda 

1.  Sensory  jMrtion  of   SUi  nerre 

with  QauerUn  ganglion. 

2.  Tensor  tympani  mmrle. 

3.  Motor  portion  of   6th  pasnng 

beneath  tho  ganglion. 

4.  Malleus. 

6.  Small  BUTwifioial  "petrosal  nerro 

6.  Inrae. 

7.  Otic  franglioi 


SffS 


9.  Clionla  tjrmpmi. 

10.  Membrena  trmpani. 

11.  Tensor  palflti  muMle. 

12.  Middle  meningiBl  arterj. 
13, 13,  Lingual  nerve  (Bth). 
H.  Anriculo-lemporal  nerve. 

15.  Inferior  den tu  nerve  (fith). 

16.  PtCTygoideiu  eitenin*. 

17.  Pttrj'goideu*  inteniui. 
IS.  Internal  maiillan  artsiT. 
20,20.  Uylo-hyddnem. 
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The  isner  -wall  is  the  most  important,  aoif  presents  the  foHiw- 
ing  poiaU  for  examination  (Fig.  202)  :  (I)  the  fetutra  ovolw  in 
which  the  bHM  of  the  stapea  articulates  ;  below  tlm  (£)  tti 
fenestra  Totxtnda,  an  opening  into  t]ie  cochlea  ;  anterior  to  ihtx  i 
slight  eminence  gmoTed  by  nerve^  (3)  the  promtrntoty  witL 
J.icobBon'ii  nerrc ;  and,  posteiixir  to  the  fenestni  otbUs  sd 
fenestra  Totonda  and  clciM  to  the  opeutng  of  the  maatoid  eeUi,  (i) 
the  pyraimJ,  a  conical  projection  of  boue  pierced  at  t]ie  top  br  % 
Huall  hole,  through  which  the  itapeiUia  muscle  works. 

The  AqiuAvit  of  Fallopiut,  or  canal  for  the  facial  nerre,  [ana 
a  slight  projection  cumng  behind  the  pyramid  and  above  ib 
fenestra  ovalifl,  and  may  be  opened  with  bone-forceps  in  tlie  MIt 
which  hoa  not  been  already  divided  with  the  eawr.  It  extco^ 
from  the  bottom  of  the  meatus  auiUtoriua  tntemus  to  the  »lrl«- 
mastoid  foramen.  In  the  upper  part  of  the  canat  is  the  intumfr- 
eeidvi  gangHoformis,  an  enlargement  of  the  facial  nerve  at  iLc 
point  where  it  ia  joined  hy  the  great  petrosal  nerve  tLroagli  iha  | 
hiatus  Fallopii.  The  facial  nerve  in  this  part  of  its  coiirse  gite* 
off  a  nu'nule  branch  to  the  sta[)edius  miiscle,  and    the  ehorii 

Tlie  ChnnUt  Tijmpini  (Fig.  206,  9)  enters  the  tyuip;inuiii  clow 
to  the  pyramid,  and  jiasses  forwanl,  lietweeu  the  li;(ndle  of  the 
million.''  aad  the  long  process  of  tlie  incua,  to  an  openinjr  butween 
the  Glasseiian  lissuii:  an<l  the  Eustachian  tube  (canal  of  Hu^uier) 
by  which  it  Ieave.<  the  temporal  bone  to  join  the  giistalory  nen^e. 

The  Ossicula  Auditua  (Fig,  206)  are  the  malleus,  incus  an.i 

The  Maltfjis  (liaiiimer)  (4)  con.-ists  of  a  head,  nt-ck,  handle 
(manubrinm),  and  two  proctjises  (jirocessus  gracHis  and  processus 
brovia).  The  head  articulates  with  the  incus ;  the  manubrium  is 
inserted  l>etwccn  the  mucons  and  fihroiia  layers  of  the  membmna 
tympani ;  the  proccsauB  gracilis  is  inserted  into  the  (Slasseri.Tii 
fissure ;  the  processus  hrcTis  gives  attachment  to  the  tensor  tym- 
pani muscle. 

Tlie  Incus  (anvil)  (6)  consists  of  a  body  and  tii'o  pmccssea.  The 
body  articulates  with  the  head  of  the  malleus  ;  the  short  process 
is  attached  to  the  margin  of  the  orifice  of  the  mastoid  cells  ;  the 
Jong  procesa  ia  nearly  pirallel  to  the  handle  of  the  malleus,  and 
haa  at  ito  extremity  &  amcii  "wAxift  ol  \ianfc,  ■Cciii  ■«  ofthcAo,!'., 
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which  in  the  foetus  is  separate^  but  becomes  united  in  adult  life 
and  articulates  with  the  stapes. 

The  Stapes  (stiimp)  is  articulated  by  its  head  with  the  long 
process  of  the  incus,  and  at  right  angles  to  it  The  base  (at  which 
the  two  crura  unite)  is  attached  to  the  fenestra  ovalis ;  the  neck 
gives  attachment  to  the  small  stapedius  muscle. 

The  Muscles  of  the  Tympanum  are  three  in  number^  viz.,  the 
tensor  tympani,  laxator  tympani,  and  stapedius  ;  but  some  ana- 
tomists add  a  fourth,  the  laxator  tympani  minor. 

The  Tensor  Tympani  (Fig.  206,  2)  arises  from  the  under  surfSace 
of  the  apex  of  the  petrous  portion  of  the  temporal  bone  and  &om 
the  Eustachian  tube,  and  runs  backwards  in  a  distinct  canal  formed 
by  the  processus  cochleanformis,  to  be  inserted  into  the  root  of  the 
handle  and  the  processus  brevis  of  the  malleus.  It  is  supplied 
by  a  branch  from  the  otic  ganglion. 

The  Laxator  Tympani  arises  from  the  under  surface  of  the  spine 
of  the  sphenoid  bone  and  from  the  Eustachian  tube^  and  entering 
the  tympanum  through  the  Glasserian  fissure  is  inserted  into  the 
neck  of  the  malleus.  It  is  supplied  by  a  branch  from  the  chorda 
tympani 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and 
emerges  from  its  apex  to  be  inserted  into  the  neck  of  the  stapes. 
It  is  supplied  by  a  branch  of  the  facial  nerve. 

The  Laxator  Tympani  Minor  arises  from  the  upper  margin  of 
the  meatus  extemus,  and  is  inserted  into  the  handle  and  pro- 
cessus brevis  of  the  malleus.  It  is  regarded  as  a  ligament  by 
many  anatomists. 

The  Tongue. 

[Tlie  tongue  and  larynx  which  were  laid  aside  are  to  be  ex- 
amined without  separating  them.  The  branches  of  nerves  and 
the  several  muscles  which  were  necessarily  divided  in  removing 
the  toogue,  are  to  be  identified  before  the  examination  of  the  organ 
itself  is  proceeded  with.] 

The  Tongue  (Fig.  207)  is  connected  with  the  os  hyoides  by 
muscular  fibres,  and  by  a  membrane  (hyo-glossal)  which  is  deeply 
placed  between  the  muscles.    On  its  under  enx&jc:/^  ^jai^^a^^iak'Sff^ 
be  found  the  attachments  of  the  extnxisifi  "rnxxadsi^  ^i  >(>s\&\xsqss^> 
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■riz.,  the  hfo-glonufl,  stjlo^losaus,  paUto-gloesus,  and  Bopmor 
constrictor  (gloBso-pharj-ngeus) ;  and  close  to  the  median  line  will 
be  Been  the  large  geuio-hyo-gloBsuB  of  eaoh  Bide. 

All  the  anterior  part  of  the  doTsum  of  the  tongue  is  coyenri  by 
liapillao,  hut  behind  a  V-ehaped  row  of  hu^e  (oircnmvall*U| 
I'upilho  the  Burface  only  pfesents  the  odiices  or  uiuaeroua  niBivu 
^hmda  and  folliclce. 

The  PapilUe  (Fig.  207t  of  the  tongue  are  of  thiee  Idod^  tlv 
Circum  vallate,  Fungiform,  and  Fiiifonn  or  ConicoL 

The  papiUa  circv,inv<dlatas  (s)  «*  from  eight  to  Attven  in 
Dumber,  and  are  arranged  in  two  oblique  rows  ivlticb  mevt  at 
the  foramen  atcum,  a  deep  mucous  follicle.  Ejich.  papilla  U 
sQtTounded  by  a  fosaa,  and  is  covered  on  its  free  surfiue  witi 
secondary  papillia.  The  circumrallate  {lapillie  arc  the  •i>aMl 
organs  of  taste,  and  are  supplied  by  the  glossti-pharyngea]  nene. 

The  papillfE  /iitu/iformit  are  ecattered  over  Ihe  tongue,  but  tmr- 
ticularly  at  the  tip  and  Hides,  They  are  globular  in  form  oiJ 
have  slender  Httai^hments  to  the  surface  of  the  tongue  ;  ther  mb 
of  a  dark  red  colour  and  are  covered  with  secondary  papilla.' 

Tlu^  'j,ai,Uli^  conu<r  and  >i-. 
/urjins exist  all  ov<?r  the  ton'nic, 

lij.   20r.-The  toneiic  with  its  pa- 
]ii)lio  (froQi  Wilaou). 

1.  The   nijihtf,    which    Bomptimcj 


2,2.  Lobes^of'the 

pait,   uiKi   Hour   itd    tj 
tlie  jinpilJa;  fungifuraies; 


pait,   1 

■'     Pnpi  , 

=j^llcr  papilUj,  amoug  whicii 
tne  fomitT  arc  dispereod,  are 
tbt  popilla)   Cdniciu    and  fill- 


3.  Tip  of  the  tongue. 

6,  6.  The  V-shnpcd  row  of  papillit 
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but  are  most  extensively  developed  at  the  tip.  The  conical  papillto 
ore  covered  with  minute  secondary  papillae,  and  the  filiform  are 
prolonged  into  thread-like  processes  which  in  the  camivora  are 
developed  into  spines. 

The  orifices  of  mucous  follicles  may  be  found  among  the  papUlm 
on  the  dorsum  of  the  tongue,  and  behind  the  papilUc  circumvallat<B 
ore  numerous  compound  racemose  lingual  glands  which  lubricate 
the  posterior  portion  of  the  organ. 

Beneath  the  mbcous  membrane  is  a  fibrous  layer  or  coriony 
which  gives  attachment  to  many  of  the  muscular  fibres.  In  the 
centre  of  the  tongue  and  dividing  it  into  two  symmetrical  halves 
is  a  fibrous  septum,  the  existence  of  which  is  marked  by  a  raph6 
in  the  median  line. 

The  Intrinsic  Muscles  are  the  Lingualis  Superior^  the  Lin- 
gualis  Transversus,  and  the  Lingualis  Inferior. 

The  Lingualis  Superior  extends  along  the  surface  of  the  tongue 
immediately  beneath  the  mucous  membrane,  being  connected 
with  the  septum  internally. 

The  Lingualis  Transversus  constitutes  the  chief  bulk  of  the 
tongue,  and  is  placed  beneath  the  lingualis  superior.  Its  fibres 
are  attached  to  the  median  septum  and  pass  outwards  to  tiie 
mucous  membrane^  giving  passage  to  the  ascending  fibres  of  the 
lingualis  inferior. 

The  Liiugualis  Inferior  is  to  1^  seen  on  the  under  surface  of  the 
tongue  by  removing  the  hyo-glossus.  It  is  larger  than  the  lin- 
gualis superior,  and  extends  along  the  under  surface  of  the 
tongue,  giving  ascending  fibres  which  pass  between  those  of  the 
transverse  muscle,  and  being  closely  connected  with  the  stylo- 
lossus  muscle. 

Glands  of  the  Frcenum  (Blandin). — By  removing  the  mucous 
membrane  on  the  under  surface  of  the  tongue  near  the  tip,  a 
couple  of  oval  glands  may  be  seen.  They  are  similar  in  structure 
to  tlie  sublingual  glands  although  distinct  from  them,  and  are 
sometimes  united  in  front,  forming  a  single  moss  of  an  arched 
form  (Deville). 

The  Nerves  (Fig.  177)  of  the  tongue  have  been  already  ex- 
amined but  may  now  be  followed  out  minutely.  They  are  the 
Hypoglossal  nerve  (9th)  to  the  muscular  structure  of  the  tongue ; 
the  Lingual  nerve  (5th)  to  the  fungiform  and  filiform  papilhe  on 


<T 
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the  donom  and  apex  of  the  Inng\te ;  the  fffrMW  iJiuiywjwl  w* 
(8th)  to  the  rircumToikte  pai>illte  at  tlie  baeo  of  the  tangae  t^ 

to  the  surface  betdiid  Uicin. 


The  Lartsx. 

The  "Laxynx  or  organ  of  v&ice  b  closely  coaiiect«>d  with  tk 
hyoid  bone  ojid  tongue.  On  tracing  tlve  niocous  mviubnuie  fwB 
the  doisuHi  of  the  tongue,  it  will  be  found  to*fbrm  three  Etik 
/rxna  between  the  base  of  that  oi^an  and  the  promitienLt  nwriTy 
iif  tlie  epiglottis  ;  these  ore  the  tflotto-tpiiflolliilean  folds  (Fig.  iff!, 
9).  After  being  reflected  over  the  epiglottis,  the  mucous  nim- 
brane  forms  the  two  arylteno-tjii^kttlidmn  faldi,  which  tMnoid  lit 
superior  ajierture  of  the  larynx;  siid  is  then  carried  to  the  inleiia 
of  the  larynx  and  orei  its  posterior  surface  into  the  a)soph^u& 

The  Superior  Aperture  of  the  Larynx  (Fig.  200)  is  honuded 
in  front  by  the  epiglottis,  behind  by  the  arytenoid  cartilages  nd 
on  eauh  side  by  the  arj-taano-ep^lottidean  folds.  On  looktog 
through  it  the  Glottis  or  Rima  Glotlidia  wiii  he  seen,  i.e.,  the  space 
betwi:cu  the  two  inferior  or  true  vocal  cords,  whicli  laries  from 
ji  mere  chink  to  a  triaiigiiliir  aiierture  with  the  api^x  forwards 
according  to  the  niovements  of  tlie  ftrjtacnoid  cartilayei!.  Above 
the  true  vocal  cords  will  lie  seen  the  less  distinct  ful.se  cords,  and 
tlirough  tlie  glottis  may  be  i^cen  the  interior  of  the  tracJiea.  This 
view  of  lliu  jiaits  descn-03  es]iecial  notice,  as  it  ia  exactly  th.T- 
which  is  seen  revorseil  when  reflected  in  the  larjiigoscope, 

[The  larynx  ia  to  be  fastened  upon  a  table  by  driving  a  nail  i-r 
pin  through  the  Icmgiie  and  imtting  the  trachea  on  the  stretch 
with  hooks,  the  anterior  suriiice  lieing  exposed  ;  the  eslrineii.- 
muscles  of  the  laryiLX,  the  Btcmo-hyoid,  atemo-thyroiiJ,  thvro- 
hyoid,  and  inferior  constrittor  of  the  pliaryni,  are  then  to  !« 
caitfully  removed  without  injuring  the  crico-thvroid  nni.scle  or 
the  extemid  liirj-ngcol  nerve.] 

Intrinsic  Huscles  of  the  Larynx. 

Tlie  Crico-thyroid  Huscle  (Fig.  190,  ;;)  is  jdiiced  on  eai'h 
side  of  tlio  crico-tbjroid  mentbrane  and  is  somewhat  triangular 
in  shajie,  being  naiTow  below  and  expanded  nliovc.  It  arista 
from  an  oval  surface  on  the  side  of  the  cricoid   cartilage,  and 
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ascendii  to  be  imtrltd  into  the  posterior  part  of  the  lower  border 
and  into  the  ioferiot  coma  of  the  thjioid  cartilage.  It  is  tupplied 
bj  the  estenml  larjngeal  branch  of  the  Bnperior  laryngeal  nerre. 

[The  prepfLTation  is  to  t)e  turned  over  aod  the  mucous  mem- 
biane  is  to  be  dissected  off  the  back  of  tjie  larynx,  the  remnant  of 
the  (Esophadus  being  removed.  The  orico-aryttBuoidei  postici 
muscles  on  the  back  of  the  cricoid  cartilage  are  readily  dissected  ; 
but  iu  order  to  clean  the  cross-fibres  of  the  aiytsenaideas  it  will 
be  necessoiT  to  over-distend  the  larynx  so  as  to  streteh  the  mnwle ; 
and  this  may  be  most  readily  done  by  the  finger  of  an  asaUtant.} 

The  AiTtesnoideoa  (Fig.  208,  6)  is  an  example  of  a  single 
muscle  in  the  median  line,  its  fibres  crossing  one  another  and 


Fig.  20S.— FtHterior  view  of  the  larynx  (fnlin  VUjaa). 

1.  Thyroid  cartilage,  rigbt  ila.  6.  ArvtoniDidaui  muscle,  comiiting 

2.  Ascending  cornu.  <x  obliqua  and  transrene  fu- 

3.  Deacending  eontn.  cicali. 

4.  Cricoid  eartilagg.  7.  CiWorrtiBnoidei  poitici  mnidn. 
6, 6,  AcTtnnoid  cartilagea.  8.  Epiglcttia. 

Fig.  209.— Sidevieir  of  thelurnx,  one  oU  of  the  Uiyroid  cartilage  lemoTcd 
(from  Wilaon). 

1.  Lett  ala  of  thyroid  cartilage.  S.  Crico-arytanoideus  lateialli. 

2.  lUght  aiytsnoid  eartilags.  7.  Tbyro-iaytmniniaxa. 

3.  Comiculum  larjngii.  8.  Cnco-thvroid  membrane. 

4.  Cricoid  cartilage.  B.  Oite  half  of  ths  epiglottif. 
6.  Crico  -  arytienoideui    poaticn*          10.  Upper  part  of  tnoluk. 
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Wing  c<inall;  distriliuteii  on  each  aide.  It  occupies  ili«  coBon 
jtosterior  Hurfoceii  oS  the  two  arytenoid  cartiliigef^  tb«  fitova  fK^ 
Lug  from  one  to  the  other,  nnd  being  diviaiblfi  into  aapnifidil  aJ 
■leei'  layers.  The  superficia!  fil-roa  cross  <:ibIl<iuQly  from  Uw  «(«t 
uF  tiiie  ciirtili^  lo  the  boae  of  (Le  other  an<I  eiet  twrvt,  »  «  > 
form  tui  X,  wliiUt  the  deepei'  Klires  })aG3  trniisveraelj  btiiMll 
thciii.  Tlie  ai^-tiunoirleiia  ia  mipplied  liy  botli  the  imperial  mi 
the  inferior  laryngeal  neiTes. 

The  Crico-Axyteeiioideus  Posticua  (Fig.  SQ3,  7}  criM  Aw 
tlie  posterior  eurfaco  of  the  cricoiil  eartilnge  on  one  side  J  Ik 
inetlian  ridge,  and  ita  fibres  pMa  obliijuely  uprntnlfl  and  otttvarif 
to  be  interted  on  the  poBterior  aspect  of  the  pruiojitent  outer  n^ 
of  the  base  of  Ibe  a.rj'tainoid  cutUage.  It  £a  supplied  br  Hn 
inferior  Inrpigenl  nerve. 

[To  eeo  the  crico-arytvnoideus  latemlis  and  tlie  tIiTTD-(iiTt»- 
noideus  muBclea,  the  superior  and  inferior  conma  of  one  Ulf  of 
the  thyroid  cartilaDe  Ehould  be  cut  through  and  the  ala  dnn 
ffirwani,  anv  tiaauo  beint;  detached  from  ita  inner  siirfnce  to  williti! 
a  inmrttT  of  iin  inch  of  the  iiii*ilian  line,  A  vertical  cut  i*  thsn  tf- 
be  ni:idc  tlirouyh  it  tlieiv  with  slr..ii-  scissors  c,r  the  l^one  fot-tp. 
.mil  the  irtfcc  is  lo  be  nniovfJ.  The  luiynx  being  distoudeil  w 
before,  Ihe  iimsoles  can  be  readily  di-^st-cted.] 

TLo  Crico-Aryteenoideus  Lateralis  (Fi^'.  209,  6)  arigij  fr<'iii 
the  ujiper  bunlev  of  the  side  nf  the  cricuid  c,irli]o),'e,  and  its  fil•^i 
yiasif  obliiiiidy  upwards  and  liaekwurds  to  Tie  iiir^trtid  into  ll;e 
anterior  a^^jictt  of  tlie piuuiinent  oiilir  angle  uf  the  base  of  ihv 
urj-tsciioid  ciirlihii^e.  Thidiuuricle  is  always  more  or  lesa  closclv 
coiiiiectfd  with  tbe  tlipo-arj-taTioideus,  wliiuh  is  above,  nnd  it  L 
lujiplitd  by  the  inferior  laryngeal  nerve. 

The  IhyrO'Arytsnoideua  (Fig.  -209,  7)  hoe  a  more  horizontal 
direction  tliaii  tlit-  pivceding  muscle.  It  nri/a  trvm  the  reccdin" 
an},'lc  of  thi!  thjTuid  cartilage  iiiiniediatuly  external  to  the  inferior 
or  ti-ui!  vocal  cord,  and  reaclies  down  to  the  trito-thyroid  mem- 
br.uie,  to  wliicli  some  of  its  fibres  are  atlached.  It  jiassts  back- 
wards, the  upper  fibres  being  more  oblique  than  the  lower  ones, 
to  be  iiiKirkd  into  the  anterior  surface  nf  tlie  arylicnoid  cartilajje 
external  to  the  attiicbmentft  of  tUc  vni^^l  fiords.  It  is  s\ij>plud  by 
flic  inferior  laryngeal  nerve. 
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[If  a  second  larynx  can  be  procured,  a  very  satisfactory  way  of 
seeing  the  thyro-arytflenoid  muscles  is  to  cut  the  thyroid  cartilage 
horizontally  at  the  level  of  the  true  vocal  cords,  when  the  muscles 
can  be  readily  displayed  immediately  outside  them.] 

Above  the  preceding  muscles  a  few  muscular  fibres  may  be 
traced  to  the  epiglottis  from  both  the  thyroid  and  the  arytsenoid 
cartilages.  These  are  the  thyro-epiglottideus  and  the  arytccno^ 
epiglottidens,  or  the  two  sets  of  fibres  have  been  considered  as  one 
muscle  under  the  name  of  thyro-arytceno-epiglottideiis.  The  upper 
muscle  is  contained  in  the  arytoeno-epiglottidean  fold  of  mucous 
membrane  ;  the  lower  one  spreads  over  the  mucous  pouch  of  the 
larynx  and  was  termed  compressor  sacculi  laryngis  by  Mr.  Hilton. 

Actions  of  the  Laryngeal  Muscles. 

The  cartilages  are  moved  upon  one  another  by  the  several 
muscles,  producing  an  effect  upon  either  the  tension  of  the  vocal 
cords  or  the  size  of  the  opening  between  them — the  glottis. 

The  CricO'tliyroidei  draw  the  thyroid  cartilage  downward  on  the 
cricoid  cartilage,  and  thus  tighten  the  vocal  cords. 

The  Thyro-arytamoidei  being  parallel  to,  and  attached  to  the 
same  points  as,  the  vocal  cords,  must  necessarily  by  their  contrac- 
tion approximate  the  points  of  attachment,  and  so  relax  the  cords. 

The  Crico-aryt(Enoidd  postici  swing  the  arytaenoid  cartilages 
outwanls,  and  thus  dilate  the  glottis  ;  as  can  be  easily  shown  by 
making  traction  upon  the  two  muscles  simultaneously  with  the 
points  of  a  pair  of  forceps. 

The  Crico-arytcmoidei  laterales  are  antagonists  to  the  postici 
and  bring  the  arytsenoid  cartilages  back  to  their  old  positions,  and 
afterwards  approximate  them,  thus  narrowing  the  glottis. 

The  Arytcenoideus  draws  the  arytsenoid  cartilages  together,  and 
thus  (according  to  Mr.  Bishop)  narrows  the  glottis  ;  but  it  may 
be  doubted  whether  the  superficial  fibres  which  are  inserted 
farthest  out  would  not  swing  the  cartilages  upon  their  axes  and 
thus  widen  the  glottis. 

[A  side  view  of  the  interior  of  the  larynx  is  now  to  be  obtained 
by  cutting  away  the  crico-arytflenoideus  lateralis  with  the  vocal 
cords  and  mucous  membrane  of  the  same  side,  but  the  cricoid 
cartilage  is  to  be  left  entire.] 

On  a  Side-view  (Fig.  210)  oi  \ii^  mWvox  ^l  KJQ&^sc^5W'^'^^ 
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be  Been  the  borizontal  projecttciiis  of  ilii? 
formed  hj  the  BnperioT  aud  inferiir  rouol  corda  beneath  it,  £»■ 
tween  the  tivo  corda  is  the  oarity  i>!  the  I'l-ittricle  of  the  lofat, 
an<\  from  this  a  probe  can  be  carried  tnio  llii;  larytigcai  pi»A« 
eacculas  laryngU,  which  projects  iijiward  Wtween  the  upper  ant 
anil  the  thyroid  cartilage.  The  mucoos  memlmkue  it  aoatiutd 
from  the  ventricle  iuto  the  sac,  in  which  it  is  piovidedwitk 

[The  mncoTifl  raemljmno  ia  to  be  directed  from  the  vocsl  attk 

ana  their  attachments  ore  to  lie  dearly  hLouti.] 

TIiB  Vocal  Cords  or  Thyro-aryttenoid  X^igaioeiibi  {fi| 

210)  are  four  in  number,  two  on  each  side  of  the  laiyax,  and  in 
coniposed  of  yellow  or  elastic  fibrous  tissue. 

The  superior  ligament  or  fviu  cord  {h)  has  an  arched  diiectiis, 
and  ia  mach  more  slender  than  the  iofetiar  ligamoib  U  * 
attached  in  £roDt  to  the  receding  angle  of  the  tlivioid  c 


Fi;;,  210. 


Fig.  210.— Ton 


i-al   spctioi 


of  tb* 


{from  Wilson), 
Body  of  o"  li\oides. 


VIb  of  I'lp  thiToid  cartiliige. 


:  \xz 


I  FpigloltK 

i  Hio-tpiplotlulpon  lie-.impnt 

■  Thiro-ipigloltiacnn  lipamfB 
t  Arj  iDcnoid  ctrtilugc  ;    inner 

■  Outer  nnglc  of  bseo  of  arjlii 

nrtilnKc 
'   Comiculum  larmgia. 
I    Cuniiform  cartiluKe. 
i    SvipLnor    IhiTo-arjlHiioid    1 

Infenor  thTTO-artvipnoid  1 
meut,  or  ihorda'vocalis- 
dhiiticil  8ia,i.  Wtween  . 
two  tllJTO-nr;-|icnoid  lignitld 
is  the  veiittiik'  of  the  Iotjqs. 


the 
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and  behind  to  the  projection  on  the  upper  part  of  the  front  of  the 
arytenoid  cartilage. 

The  inferior  ligament  or  true  cord  (t)  is  horizontal  in  direction, 
being  attached  in  front  to  the  receding  angle  of  the  thyroid 
cartilage  below  the  supierior  ligament,  and  behind  to  the  promi- 
nent anterior  angle  of  the  base  of  the  ar3rtaBnoid  cartilage.  The 
interval  between  the  two  true  vocal  cords  is  the  riina  glottidis. 

The  Arteries  of  the  laiynx  are  derived  from  the  superior  and 
inferior  th3rroid  arteries. 

The  niperior  laryngeal  artery,  derived  by  the  superior  thyroid, 
enters  the  larj^x  through  the  thyro-hyoid  membrane,  and  divides 
into  ascending  and  descending  branches  which  supply  the  muscles 
and  mucous  membrane. 

The  inferior  laryngeal  artery^  derived  from  the  inferior  thyroid 
artery,  reaches  the  back  of  the  cricoid  cartilage  and  anastomoses 
with  the  superior  artery. 

The  Nerves  (Fig.  191)  of  the  larynx  are  the  superior  and 
the  inferior  (or  recurrent)  branches  of  the  pneumogastric. 

The  superior  laryngeal  nerve  (9)  has  been  seen  to  give  a  branch 
(external  laryngeal)  to  the  crico-thyroid  muscle,  and  then  to  pierce 
the  thyro-hyoid  membrane  with  the  superior  laryngeal  artery. 
It  supplies  the  mucous  membrane  of  the  larynx  and  back  of  the 
tongue,  and  gives  a  branch  to  the  aryteenoideus  muscle,  besides  a 
communicating  branch  to  the  inferior  laryngeal  nerve. 

The  inferior  or  recurrent  nerve  (21)  is  the  motor  nerve  of  the 
larynx,  and  has  been  seen  to  take  a  dififerent  course  on  the  two 
sides,  winding  aroimd  the  subclavian  arteiy  on  the  right,  and 
around  the  aorta  on  the  left  side,  but  in  the  larynx  the  nerves 
have  similar  distributions.  Each  nerve  running  up  the  side  of 
the  trachea  passes  beneath  the  border  of  the  inferior  constrictor 
of  the  pharynx  and  beneath  the  ala  of  the  thyroid  cartilage,  to 
end  in  branches  to  the  muscles  of  the  larynx.  It  supplies  all  the 
muscles  of  the  larynx  except  the  crico-thyroid,  and  thus  one 
mu8cle,  the  arytsonoideus,  is  supplied  from  two  sources,  though  it 

k.  Cricoid  cartilage.  n.  Upper  ring  of  trachea. 

/.   Lateral    portion   of  the    crico-      0,  Section  01  iathmus   of  thyroid 

thyroid  membrane.  gland. 

m.  Central  portion    of  the    same      Pj  p,  Lemtor  glandule  thyroidea}. 

membrane. 


ia  doubtful  whether  the  nen-e  doc*  not  perfonOe  the  an-ticiioUaci 
without  supplying  it,  in  order  to  reacli  the  mucooa  membraw. 

[In  order  to  see  the  ligaments  which  liind  the  Beveral  joSf  1/ 
the  larynx  togelher,  it  will  ho  netessarj-  4b  remore  tautioiislj  £ 
tlie  ninacalar  fihrea  and  mucous  raunibrojicl 

The  Thyro-hyoid  lagoment  (Fig,  210,  8)  connects  tht  il|9* 

bonier  of  the  thyroid  cartilage  nitli  the  hycid  bone.  It  i»  a» 
poned  of  yellow  elastic  tja^ue,  and  mny  be  divided  into  it  oatai 
portion  or  •nKmbrane,  and  two  rounded  lateral  jio(#iona  {9)  *bt« 
pass  from  the  great  comu  of  the  hyoid  Lone  to  the  sviperinrcoiM 
of  the  thyroid  cartilage,  luid  in  which  n  Dodtilo  of  cflitilt^r  » 
ofU.'n  developed.  The  thyro-hyoid  membrane  ia  peribraUl  ^ 
the  superior  larjTigeal  ner\-e  and  artery. 

T)ie  Crico-thyroid  Kembrane  or  Ligament  (Fig.  210, 1,»l 
is  composed  of  ekstiu  tissue,  and  passes  bettv-eeu  the  boidtn  if 
the  cricoid  and  thyroid  cartilflgea  in  the  median  Hue  bnt  «l  fl« 
sidea  is  prolonged  to  the  infenor  vociil  cords,  with  which  it  i-' 
inci^rpoiiited. 

The  Crico-tracheal  Ligament  is  beiwet'ii  the  lower  W-rks 
of  the  cricoid  cnrtOage  and  the  uppir  1  ing  of  the  traciiea.  iiiiJ  i:  i 
siiople  tnuiuhraue  like  that  hctwouu  tlic  several  rin-'s  of  the 
trachea. 

Capsular  Ijigaments  surround  the  articular  e.xtreniilies  :•( 
the  carlilEi;;^*,  wliich  are  also  fumislied  nitli  s)Tiovi;Ll  iiieiubraue^ 
These  cxi^t  iu  the .trticuiations hetwreu  the  crieniif  and  llie  infi-ritif 
comua  of  tlie  lh<jroi<1  carlilugf ;  and  hetween  the  cricoid  niiU  the 
hnjfvB  of  the  two  nnjtwnoid  carlilaiju. 

The  Thyro-epiglottidean  Ligament  (Fig.  210,  <•)  conmi.-!* 
the  lower  bo^le^  of  the  epiylotli:?  with  the  hack  of  the  tbyruiJ 
carlihijie,  opposite  tlie  notcli  in  its  upper  hoiiier. 

The  Hyo-epiglottidean  Ligament  {Fig.  210,  b)  is  a  bami  of 
yellow  ehiatic  li;tsue  passing  between  the  apex  of  the  epii'|..>iti- 
and  tlie  upper  border  of  the  hyoid  bone. 

Cartilages  of  the  Larynx. 

[Tin:  large'  tartilasos  of  the  Iniyiix,  \it.  the  thyroid,  cricoiil. 
two  aryUenoid,  and  the  caitilage  of  the  eoighUtis,  are  readili 
recognised,   but   t«o  paira  of   minute  cMtilajjes,   the    coruitiiI,i 


;tAi 
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laiyiigis  and  the  cuneiform  cartilages,  are  to  be  looked  for  in  the 
ar^'tseno-epiglottidean  folds  of  mucous  membrane.] 

The  Thyroid  Cartilage  (Fig.  208,  i)  {Bvpths  tlboi,  like  a 
shield)  is  the  lai*ge8t  cartikge  of  the  larynx,  and  consists  of  two 
halves  or  a/ee,  which  meet  at  an  angle  in  front  and  form  the 
panium  Adami,  Each  ala  is  quadrilateral  in  shape,  and  has  a 
rounded  posterior  border  into  which  the  stylo-pharyngeus  and 
palato-pharyngeus  muscles  are  inserted,  and  which  is  prolonged 
into  a  superior  and  an  inferior  comu.  The  superior  cornu  is  the 
longer  of  the  two  and  is  non-articular,  but  the  inferior  comu  has 
been  seen  to  articulate  with  the  cricoid  cartilage,  and  to  give 
attachment  to  the  crico-thyroid  muscle. 

On  the  side  of  the  ala  is  an  oblique  ridges  extending  from  a 
tubercle  at  the  root  of  the  superior  comu  to  another  tubercle 
about  the  middle  of  the  lower  border  of  the  cartilage.  The  ridge 
gives  attachment  to  the  stemo-thyroid  and  thyro-hyoid  muscles, 
and  the  surface  behind  it  to  the  inferior  constrictor  of  the 
pharynx.  The  inner  surfaces  of  the  alsD  are  smooth,  and  in  the 
receding  angle  formed  by  their  junction  seven  structures  are 
attached,  viz.  the  thyro-epiglottidean  ligament,  the  two  pairs  of 
thyro-aryta^noid  ligaments  (fiedse  and  true  vocal  cords),  and  the 
two  thyro-ar}'t8enoid  muscles,  just  external  to  the  infeiior  liga- 
ments or  tme  cords  (Fig.  210). 

The  Cricoid  Cartilage  (Fig.  209,  4)  (KpUos  ildos,  like  a  ring) 
is  a  ring  of  cartilage,  shallow  in  front  (where  it  has  been  seen  to 
be  connected  with  the  thyroid  cartilage  by  a  membrane,  and  has 
the  crico-thyroideus  attached  to  its  surface),  but  deep  behind, 
where  it  fills  up  a  part  of  the  space  left  between  the  posterior 
borders  of  the  thyroid.  The  upper  border  of  the  deep  portion 
presents  two  oval  articular  surfaces  for  the  arytsenoid  carti- 
lages, external  to  which  are  the  origins  of  the  crico-arytsenoidei 
laterales. 

On  each  side  and  near  the  lower  border  of  the  cartilage  are  two 
small  facets  for  articulation  with  the  inferior  comua  of  the 
thyroid  cartilage.  The  posterior  surface  is  divided  in  the  middle 
line  by  a  vertical  ridge,  to  which  some  of  the  fibres  of  the  oeso- 
phagus are  attached,  the  concave  surface  on  each  side  giving 
origin  to  the  crico-aryta}noidei  postici  muscles. 
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The  ArytKiioid  Cartilage!  (Fig.  210,  rf)  {apvnapo,  a  pilttiE') 

nru  two  in  nnmlwr  and  are  of  a  pj-nuuiJal  shape.  The  kx  J 
(;acli  cartilage  la  tmngulfli  and  artieulates  wiUi  the  nppei  ^ri" 
ill  the  cricoiil  eartilngc ;  its  outerioi  angle  ^vea  ftttadimecittuli' 
tmc  Tocal  cord,  and  iu  external  angle  to  tlie  ctic^-arybeDnulait 
posticus  and  ciico-arytfsnoidcus  lateralis. 

The  apex  is  curved.  Iiockvards  and  iRwnrds,  and  ia  saxmrWii 
l^y  tha  coiniculnin  laryngis.  The  posterior  surface  of  the  caKilif 
is  concave,  and  gives  attachment  to  the  atTtainoideas  mnajti 
the  anterior  surface  presents  a  email  tubercle  for  the  attacbmA 
of  the  lalse  vocal  cord,  and  also  givc-t  attachment  to  the  tJllw- 
arybenoideua  muscle  ;  the  internal  surface  is  smooth  and  aimi 
with  mucous  mcmhraue. 

The  Oornicula  Laiyn^  or  Oartilages  of  Saittoriai  (Fi^. 
210,/)  are  two  smnll  conical  cartilagL^a  conuectcl  with  the  sjiica 
of  the  aiytoinoid  cnrtiiogea  and  with  the  aiytffiQO-epiglottiiiv 
folds.    They  are  composed  of  yellow  flbro-cartilage. 

The  Cuneiform  Cartilagea  (Fig.  210,  5)  are  two  amaH  bodia 
found  in  the  niyta?no-eiiij^Iottiilrau  fold?  of  imicous  memhT^ine, 
find  are  suinclimea  waiitiu!,'.  They  aru  cuiuposc-d  of  yellow  libiv- 
Cflrtilagc. 

TliB  Epiglottis  (Fig.  210,  u)  is  corai>osG<l  nf  yellow  fibto- 
CBTlilnge,  shfipod  likf  n  tnrdate  leaf,  and  ]iaa  been  seen  to  '» 
connected  with  the  thyroid  cartilage  and  the  hyoid  bone.  It  i-- 
ooveiiid  with  mucous  memhrane,  upon  removing  which  it  will  U 
found  to  be  perforated  hy  numerous  holes  in  which  mucous  glaaJ? 
ore  lodged. 

The  large  cartilages  of  the  larjiw  are  very  apt  to  imder^-o  cal- 
careous deij-enenition  in  advanced  life,  and  the  epiglottis  is  not 
unftequeutly  thickened  by  disease  or  injiu^d  by  ulceration. 

lo  the  appearance  ot  both  carlilnges  (olcfii 

membmne.    In  nnimals,  wliicli  wpre  the 

the  opening    of  Ihp 

s  reeemblance  \i  the 
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LlOAUENTS  OF  THE  TBKTEBR£. 

[The  ligaments  of  tJie  spinal  coloma  are  to  be  examined  hy 
remoTing  all  the  remaining  mnscular  fibres.] 

The  Ligaments  of  die  Bodie*  of  the  Tertebna  are — 1,  the 
Anterior  Common  Ligament ;  2,  the  Posterior  Common  Ligament ; 
and  3,  the  Intervertebral  Subatance  or  Fibro-cartil^ 

The  Ant«rior  Common  Ligament  (Fig.  211,  i)  is  a  broad 
band  of  fibres  extending  down  the  front  of  the  vertebral  column 


Fig.  211. 


Fig.  212. 


from  the  axis  to  the  sacrum.    The  fibres  are  attached  principally 
to  the  interrertebral  snbstances,  and  onlf  slightly  to  the  upper' and 

Fig.  211.— Anterior  ligament  of  the  ▼ertcbnc,  uii]  ligaments  at  the  ribs 
(framy/OtOB). 
I.  Anterior  comman  ligament.  i.  Interardcular  ligament  eennect- 

3.  Anterior  coKo-Tertebrol  or  >tel-  ing  the  bead  of  the  lib  to  the 

late  ligament.  interrertebral   nibetance,    and 

3.  Anterior    coUo-tnuurerae    liga-  separating   the    two    SfDOTial 

muot.  membranes  of  this  artinUatian. 

Fig.  212.— Poatsrior  ligament  of  ths  Tcrtebnu  (_bom  IVilsao). 
1,1.  Xaterrertebtal  aubstance*.  3.  Pwlehor  common  Ugwnent. 


4TS  L1GAMBNT3  OF  THB  TEHTSBES. 

lo^er  muigiiis  of  thi!  verteLnB  :  the  deep  fihrcB  paj»itg  tetvcH 
tbc  odjucciit  tionee,  tnit  tlie  superftcuil  crossing  three  {'i  nun 
vertebra).  The  ligament  when  divided  will  Ije  seen  to  bt  Uutkn 
(ippodte  the  liodiEs  of  the  vtitflhres  thau  on  the  inteireitciinl 
suhsiunues;  and  it  ia  bioader  in  the  htuibw  tluui  in  thf  cviriai 


e  spiiul  coid,  if  thin  hoa  not  been  already  dour, » 
IbllnwB ;  the  saw  ia  Ifl  be  applied  over  the  pedicles  of,  "J, 
nix  dorsal  Tertebire,  and  these  oeing  divided  on  each  sid?,  lb 
Teiiminsof  the  spiiial  cord  can  be  removed,  wlien  the  p<«urM 
ligamentH  will  he  «een  on  the  bncks  of  tile  bodice  of  the  verteln ; 
luid  the  Ugamenta  mibflftva  cun  be  diaseuted  upon  the  veit*W 
arches  which  have  been  removed.] 

The  Foiterior  Common  Ligamant  (Fig.  S12,  3)  ia  Soati 
upon  the  posterior  aspect  of  the  bodies  of  the  vertcbne  from  U* 
axis  to  the  BacrQin.    It  is  remarkable  in  being  broad  oppodtr  ih 

intervertebral  subiitances,  with  -which  it  is  closely  coiinecttil,  -^i 
nitiTow  opposite  the  budies  nl'  ihe  verlebi';i',  ovlt  wlii-.li  u 
fitretchi's  to  allow  of  the  passu^e  of  vtMcls  in  liie  Ijojie.  It  n 
broader  in  the  cervical  thiiu  in  the  lumbar  resinn,  but  thickeM  in 
the  dornal  regiciii,  and  is  cuniposud  of  puperiicial  and  deep  liUw 
like  ihe  anterior  ligjimeiit. 

Tlie  Interrertebral  Substance  (Fig.  212,  1)  is  found  betWTi! 
tho  lirjdieg  of  all  the  vertebra)  fioni  the  axis  to  the  sacruni,  anil 
is  largest  in  tlie  luinb;ir  regioti.  Each  substance  ia  comjio.ifd  d 
fibrous  tissue  and  fibro-cartilagc  exteninlly,  but  haa  a  soft  elaftit 
material  in  the  centre.  Tlie  substances  vary  acconting  tn  tin 
curves  of  the  spiiml  column,  being  di;e|icBt  in  front  in  the  i-ervical 
and  Iniiibiir  regions,  and  the  reverse  in  the  doiaal  region. 

On  dissecting  the  superficial  fibres  of  an  iutervertebral  substance 
they  will  be  found  to  [wiBa  obliquely  lietween  the  adjai'tnt  ve> 
tubno,  iiltemate  hiycrs  taking  oi)posiie  ilirt^ctions.  By  cutting 
tlirough  the  nttachmeiit  to  one  of  the  vertebra;  with  a  stronj; 
knife,  the  jiulpy  iiialerial  in  llie  centre  will  be  nbown,  and  will 
expand  considerably  aliove  the  level  of  the  fibro-eartilaginous 
rings  around  ii. 

On  making  a  verLical  soction  of  twu  or  more  vertebra)  widi 
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theii  intervertebral  Babstoncea,  ^le  Btracture  of  the  interrertebial 
substance  will  be  best  Men,  and  will  be  foimd  to  consist  of 
fibro-cortilaginous  plates  placed  in  front  of  and  behind  the  central 
pulpy  maUrial.  The  plates  of  both  series  aie  anaoged  one 
within  another,  the  saperflcial  ones  being  slightly  bent  towatds 
the  nurface  and  the  deeper  ones  towards  the  centre. 

The  Arlkular  Pnxenu  ore  Burrouiided  by  Oatwtilar  Liga- 
tnenta  (Fig.  213,  2),  which  ore  looser  in  the  cervical  than  in  the 

Fig.  213. 


ilorsal  and  lumbar  regions  ;  they  permit  a  simi>le  gliding  move- 
ment (ortliTodia)  between  the  processes,  which  are  invested  by  a 
simple  synovial  membrane. 

The  Archtt  are  united  by  the  Iiigameiita  Subflava  [Fig.  S13i 
i).  These  are  to  be  seen  on  the  internal  surfaces  of  the  arches 
which  have  been  removed,  and  will  be  found  to  consiBt  of  a  series 
uf  yellow  elastic  ligaments,  extending  between  the  arches  of  the 
vurtebnc  on  each  side  of  the  middle  line  from  the  axis  to  the 
sacniui.  Owing  to  the  overlapping  of  the  verte'brtB  the  ligaments 
tisn  ottache<l  to  the  posterior  surlace  of  the  arch  below  and  to  the 
anterior  surface  of  the  arch  above,  extending  from  the  articular 
process  to  the  root  of  the  spiuons  process  on  each  side. 


Fig-213.— IntsmBl  view  of  the  arches  of  tlreevertebrEc  (f^om  Wilson). 
I.  One  of  the  Ugamenla  subSavs.  2,  The  espnilar  ligament  of  one  dde. 


430  LIGAMENTS  OF  THE  ATliAS,  AXI9,   AXB  OCCIP17T. 

Tlie  Spirwut  Proctssti  ate  united  by  (1)  the  Inteispiuoas  4111I  (Jf 
the  SupraapuioiiH  ligiunentA 

The  Intarepinoua  Ligamenta  arc  placed  between  the  i^tt 
processes  of  ibo  vertelntD,  e):teiidiiig  from  the  root  to  tlie  tip  d 
each,  and  being  stionj^er  in  the  Itunlmi  than  in  the  dorsal,  aail  is 
the  dorsal  than  in  the  cervicsl  region. 

Tlic  SupniBpuious  Xdgament  (Fig.  S19,  i)  is  a  t)bnn»  h» 
extending  along  tlie  tipa  of  the  spinons  processes  &um  the  li« 
cervical  vertebra  to  the  sacrum.  It  is  eoulinuous  witJi  tlia  Itff 
mtTilum  nucha,  and  ia  tliicker  in  the  lumbar  than  in  the  dnrnl 
region.  It  is  composed  of  superficial  and  deep  fibrea,  which  hs^' 
the  same  arrangement  as  those  of  the  anterior  and  poitcbf 


The  Traiiivcrse  Procetia  are  connected  by  Iiitertranav«n> 
XiigameatB  (Fig.  210)  wliiuh  are  fi«queiitly  abeent  in  the  carvai 
region,  but  are  round  and  thick  in  the  dorsal,  and  thin  and  mdc- 
branous  is  the  lumbar  region. 
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of  a  auiKrfieul  and  .1  .Icep  pmtion.     The  .^iipcrhcial  portion  (il 
is  round,  and  is  attached  to  the  basilar  process  of  tlie  occipital 
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Ixinc  above,  and  to  the  anterior  tubercle  of  the  atlas  belov.  Tbe 
deep  portion  (2)  is  broad  and  tnembmioiu,  and  ia  attaohed  to  the 
occipital  bone  doee  to  the  foramen  magnmn  aboT^  utd  to  the 
upper  margin  of  the  anterior  arch  of  the  atlas  below. 


Fig.  214. 


Fig.  2\S. 


Tho  FoeterioT  Occipito-Atloid  ligament  (Fi);;.  215,  3) 
resembles  the  ligaments  subthiTa,  bat  is  composed  of  irbite  fibrons 
tissae.  It  is  thin  and  membranous,  and  is  attached  abore  to  the 
|)Osterior  margin  of  the  foramen  magnum,  and  below  to  the 
posterior  arch  of  the  atJaa.  On  each  side  this  ligament  is  per- 
forated by  the  vertebral  artery  and  saboccipital  aerre,  over  which 
some  of  its  fibies  arch. 


Fig.  214.— Anterior  view  of  (he  ligamenta  connecting  (he  atlas,  aiii,  md 

eccipiul  boDi  (from  'WiUon}. 
1.  Interior    roond    occipito-atloid 

ligament. 
-.  Anlerior    broad      occipilo-«lJoid 


ligBinent. 

3.  Commencement  of  the  anterior 

commoti  ligament. 

4.  Anterior     atlo-axoid     ligament, 

continuoiu   inferiorlj  with  the 


>.  One  of  the  atlo-axoid  capmlar 
ligaments  ;  that  on  ibe  opposite 
■ide  has  been  remored  to  show 


approiimatod  surfaces  of 
tho  artLculor  proceBsea  (fi) . 
7.  One  of  tho  occipito-atloid  cap- 
sular ligaments.  The  moat 
eitemol  of  Iheio  fibres  oonsti- 
tuts  the  lateral  occipito-atloid 
ligament. 


Fig.  216, -Post 


1.  Atlas. 

2.  Aiit. 

3.  roatorior     oceipito-atloid    liga- 


•I  lipuaents  of  the  occipito-atloid  and  atlo-axoid 
articulalioiis  {tma  Wilson). 

lo- 

liguaenta. 

of  ligamenta  sub- 


5.  Posterior  atlo-aioid  ligament. 
6,6.  Its  eapaular  ligt  ~  ~  ' 
7.  Tho  first  pu      '^' 

flara. 

4, 4.  Capsular  and  lateral  oceipite*      S,  S.  Capaolar  ligomenti  of  the  2nd 

atlaid  Lgoment.  —  1  •-!  -     -i^ 


and  3rd  TertebiK. 


♦ 


:uit<'ii"r  tiO'civli;  oi*  the  atl 
]»ortinn  id  broad  aiul  thin, 
the  atlas  to  the  body  of  the 


\ 


The  Posterior  Atlo-Azoid 
the  posterior  occipito-ath>i<l  li( 
Hbrous  tissue.  It  extends  bctv 
and  the  laminao  of  the  axis. 

2.  The  Internal  Ligamcnta  j 
foim^and  tlie  Odontoid  lii/ain-- 
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[To  eipo(«  these  ligaments  it  will  be  necessan'  to  law  thiongh 
the  occipital  bone  obliquelv  ou  each  aide  of  the  forameii  magnom. 
The  posterior  part  of  tke  bone  being  removed,  the  aiches  of  the 
atlax  and  axis  are  to  be  cut  through  on  each  side  and  lemored, 
and  any  remainii  of  the  spinal  cord  dissected  away,  when  the 
ocdpito-aioid  ligament  will  be  exposed,] 

The  Occipito-Axoid  ligament  (Fig.  216,  5)  (appaiatiu  liga- 
mentosna  colli)  is  continuous  with  the  posterior  common  ligament. 
It  is  attached  below  to  the  back  of  tlie  body  of  the  axis,  and 
above  to  the  basilar  groove  of  the  occipital  bone  above  the  foramen 
magnum,  through  which  it  passes. 

Fig.  217. 


[The  occipito-axoid  ligament  is  to  be  divided  and  turned  np  and 
.1 — ,^  when  tbe  cruciform  ligament  of  the  atlas  and  axis  will  be 
'  '  '    a  view,  and  immediately  above  the  tnmsverae  portion 
1  the  two  oblique  odonUiid  ligaments.] 

The  Cruciform  Iiigam«nt  (Fig.  217)  conaista  of  a  strong 
X  ligament  and  two  small  vertical  slips. 


Iirought  ii 
n-iUbese< 


1.  Superior  part   of  th«  occipito- 

aioid  ligament,  which  hu  been 
cut  STS}'  in  order  lo  ifaow  the 
liguDenls  beneath. 

2.  TraiuTene  ligament  of  the  atlu. 
3, 4.  Ascending     and     descending 

slips  of  the  transierse  ligsment, 
vhich  complete  the  crucifonn 


5.  One  of  tbe  odontoid  ligsnunti 

the  felloir  ligament  it  *een  on 
the  apposite  side. 

6.  One  of  the  ocoipito-atloid  c^- 

(ular  ligunenta. 

7.  One  of  the  atlo-ixoid  oafmlir 

liganenti. 


4S4        AJtTICCUTlON  OF  THE  RIM  WITH    THE    TEBTEBR.& 

The  TronrrerBe  Ligrament  of  the  Atlas  (Fig,  817,  :) 
nttoclicd  !□  a  tuberde  on  the  innix  mirface  of  tlie  Brticnlar  fKBrn 
<if  ench  eide,  and  thus  fortuB  a  ring  wit)k  the  anterior  arch  of  At 
atlas,  in  which  tlie  odontoid  process  of  the  axis  ia  iinnl;  laR 
Till)  vertical  alips  of  the  onioifono  li^.-unent  pees  Irom  lUctB» 
vcise  lignment  to  the  boailu  process  of  the  occipital  Lane  toil  lb 
body  of  the  Hxia  respectively,  and  hy  deuit^iag  the  tipper  r 
(Kiontoid  ligaments  will  be  fully  seen. 

The  Odontoid  or  Check  lig^mests  (Fiq.  217.  c)  a 
strong  hands  of  fibres,  which  posa  obliquely  from  the  »[«;t  irf  ik 
odontoid  process  to  the  margin  of  the  fomneii  maifnuni  un  t*l 
side,  nud  they  thus  check  the  rotation  of  tJie  craaium  luiJ  diIh 
upon  tlie  odontoid  process.  Between  these  is  a  central  iVdiM 
Iviavienl  (tigamentum  aiuptiuorivm  denti)),  jiaeaJng  rertitsl^ 
butwepii  the  maijiu  of  the  foramen  miignnni  anU  the  lop  >if  li. 
odontoid  process. 

On  cutting  all  the  Ugamenta  of  the  articalatiou  except  lb 
transveree  hgHinent  of  the  atlas,  the  odontoid  procesiB  will  l» 
found  to  be  blill  lirnily  ln-hl  in  [H">^iliijii,  owing  to  ihe  fin-t  tiu:  il 
ligament  Burroiiiids  the  conU-iiolfd  neck  of  the  odontoid  proffcs, 
wliicli  is  conaiderobly  siuniler  than  the  head.  There  are  t«^ 
tgaavial  m^nibraneii  in  connection  with  thi'  udontoid  process  "W 
in  front,  between  it  iind  the  posterior  svirface  of  the  atlas ;  tl 
other  behind,  Iwtween  it  and  the  tiansvetse  li^nnieiit. 

Abtiguoation  of  the  Rins  with  the  Vehteiir.£. 

The  ligainenta  of  the  ritu  nwy  bu  diridcd  into  two  self  il 
those  connecting  the  ribs  with  the  bwlierf  of  the  vertcLne  (vMl-^ 
wrtebral),  and  (2)  those  connecting  the  ribs  with  tlie  tnmsvRN; 
processes  (costo-transverse), 

1,  Tlic  coat o- vertebral  liganiente  nre  Anterior,  Ciipgular  nil" 
lntcr;irticul.ir. 

The  Anterior  Costo- vertebral  or  Stellate  I^ganxont  CFv. 
■21S,  2)  Lnnsisls  nf  IbriT'  ahort  fasciculi  which  radiat<-  from  tlit 
iuitoriur  surlaLC  ol'  tliv  head  of  tlic  rili.  The  niperior  {aacitathe 
pawps  to  the  vertebra  aliive  ;  the  ■mvhlln  fascicuhiB  to  t]>e  inters 
vertebral  Miilistancc  ;  Die  iiifirior  f;isciculiw  to  the  vcrtcbrii  l^low. 
'ri>e  whole  ligMnent  is  closely  connected  with  the  auterior  conimoii 
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ligament  of  the  vcrtebne.  This  ammgemeiit  only  holds  good  in 
the  caac  of  those  ribs  which  articul&te  with  two  veitebne.  In 
the  case  of  the  first,  tenth,  eleventh,  and  twelfth  lihe,  which 
iulicalat«  with  a  sii^le  vertebra  each,  the  stellate  ligunent  is 
attached  prindpally  to  that  Tertebra,  bnt  sends  a  few  fibres  to  the 
vertebra  above. 

The  Cspmilftr  Ligament  is  a  thin  layer  of  fibres  eorronnding 
the  articalation  where  the  anterior  ligament  is  wanting. 


The  Interarticnlar  Ligament  (Fig.  218,  4)  is  seen  by 
Tvmoving  the  stellate  ligament,  and  is  a  shott  bond  passing 
between  the  ridge  on  the  head  of  the  rib  and  the  intervertebral 
substance.  It  divides  the  articalation  into  two  parte,  each  of 
which  has  a  separate  iyTunivU  tiumbrane,  hut  it  is  abeent  from  the 
articulations  of  the  first,  tenth,  eleventh,  and  twelfth  ribs,  whick 
have  a  single  ajnoviol  membrane, 

2.  The  Coeto- transverse  ligaments  are  Anterior,  Posterior,  and 
Middle. 


Fig.  218.— Anteriot  ligament  of  tlie  Tertebm,  and  liginuut*  of  tha  tlb* 
(from  Wilion). 

1 .  Anterior  common  ligament.  4.  Interarticulsr  ligament  oamuot- 

2.  Anterior  corto-Tertebral  or  rtel-  ing  the  li««d  A  ths  rib  to  fhe 

late  ligament.  ialerrertebnl    mbdante,   and 

3.  Anterior    e««to-tnaurene    liga-  «epaiating    tlia    two    (jnurial 


STEBSAL   AKTICULATIOX. 

Tbt  Astetior  Oosto-tranireTse  Iii^ament  (Fig.  319, 3)  • 
attached  to  tlie  upper  l).irder  of  the  neck  of  «11  tlie  rilio'  escefl  ll» 
ftrst,  and  ascfndB  to  tlie  lower  border  of  the  tlSBsi-eiw  proem  4 
tlie  vertebtu  aliovc     It  jeparotcs  the  rmteriot  from  the  I«*to« 

diviflion  of  tlie  iutercostnl  nerves. 

Fie-  218. 


■tli.' 


Tin;  PoBterior  Coato-trans verse  Ligament  (Fig.  2: 
n  short  thii'k  land,  pa^inf,'  oljliiiufly  upwiinl  fioin  tltc  aiti;: 
transverse  process  uf  the  vertebra   to   the   rough    uoii-anii-ul.t^ 
portion  of  tlie  tuberclu  of  the  rih. 

[In  onler  to  see  Uif  miildle  coslo-tmnsTerse  liijamciil   it  will  1"' 
necessary  to  make  a  hori?,onta!  section   tliiuugli    tliu   trnii-v.r^' 


The  Middle  Costo -trans verse  Ligament  conni^ts  of  $bort 
strong  fibres  passing  betwutn  tlie  posterior  surface  of  tlm  nock  o( 
the  rib  and  the  correspond inj,'  transverse  process. 

Fig.  219.— Posterior  liew  of  part  of  the  dorsal  v.'rttbml  column,  ^howio  - 
the  ligarnenla  comcctinK  the  verttbnr  with  each  other,  and  the  rib^niih 
Ibo  vertebne  (from  Wilson). 


1. 1.  SupraspinDUS  lifair 

2,  2.  Ligamfnta  subflan 

ing  the  Uminn.'. 


'   coato-transvcrse 
r   coalo-tracsrcrii-    ; 
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A  synovial  memlranfi  exists  between  the  facet  upon  each  of  the 
transverse  processes  of  the  ten  upper  dorsal  vertebne  and  the 
articular  tubercle  of  the  corresponding  rib. 

The  anterior  extremity  of  each  rib  has  a  hollow  in  it  into 
which  the  costal  cartilage  fits,  being  firmly  united  by  the  perios- 
teum. 

Chondro-Stemal  Articulation.  The  cartilages  of  the  true 
ribs  fit  into  depressions  on  the  side  of  the  sternum,  and  are 
attached  by  anterior  and  posterior  ligaments.  A  band  attaching 
the  seventh  rib  to  the  xiphoid  cartilage  is  called  the  costo-xiphoid 
ligament 

The  fifth,  sixth,  seventh,  eighth,  ninth,  and  tenth  cartilages  are 
connected  by  fibrous  bands. 

Synovial  Membranes, — The  first  costal  cartilage  is  continuous 
with  the  sternum  and  has  no  sytiovial  cavity.  The  second  and 
third  cartilages  have  a  double  synovial  membrane,  owing  to  the 
existence  of  an  interarticular  ligament  The  fourth,  fifth,  sixth, 
and  seventh  cartilages  have  a  single  synovial  membrane  at  their 
sternal  articulation,  and  there  are  in  addition  three  synovial 
membranes  between  the  sixth,  seventh,  eighth,  and  ninth  costal 
cartilages  respectively. 
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PART  V. 
DISSECTION  OF  THE  BACK  AND  SPINAL  COED. 


In  dissecting  the  Back  it  ie  customorj  for  the  disscctora  of  tbe 
aiDU  to  take  the  first  two  layeis  of  mwiclea,  aai  the  dissectors  of 
the  head  aad  neck  the  remainder  of  the  region,  including  the 
epiual  cord. 

[An  incision  is  to  be  made  from  the  occipat  to  the  sacnun  in 
the  median  line,  snd  another  along  each  crest  of  the  ilium  at 
right  angles  to  it.  Tlie  dissectors  ahould  then  raise  the  skin  with 
all  the  miiltrated  fascia,  going  at  once  down  tu  the  superficial 
muscles,  through  which  the  cntaneoiis  ncirea  appear.  On  the 
left  side  of  the  subject  the  ami  is  to  be  drawn  forward  so  as  to 
put  the  ktissimus  dorsi  on  the  stretch,  and  the  dissector  should 
begin  to  clean  the  lower  part  of  that  muscle,  end  work  upward 
to  the  trapezius ;  on  the  right  aide  the  arm  should  he  pulled  down 
at  first,  and  the  head  drawn  over  to  the  opposite  side  with  hooka, 
to  put  the  upper  fibres  of  the  trapezius  on  the  stretch,  and  the 
dissector  must  begin  at  the  upper  border  of  that  muscle  (already 
exposed  in  the  posterior  triangle)  and  work  downward  to  the 
latissimus  dorsi.  On  both  sides  the  arm  and  scapula  will  require 
to  be  moved  from  time  to  time  to  put  the  difierent  seta  of  nbies 
on  the  stretch  in  tum,] 

The  Cutaneous  HervM  are  deriveil  bom  the  posterior  divi- 
sions of  the  spinal  nerves,  and  are  of  small  size^  The  cervical 
and  upper  dorsal  nerves  pierce  the  trapezius  close  to  the  spine,  the 
second  and  third  turning  np  to  the  oc.iput ;  the  lower  dorsal  and 
the  lumbar  nerves  pierce  the  latissimus  doni  along  the  oblique 
line  at  which  the  muscnlar  fibres  commence ;  and  the  sacral 
nerves  give  small  bcanchea  thiongh  the  tendinous  eipanaion  near 
the  spine. 

The  Tint  Layer  of  Koiolai   (Fig.  S20)  consiatB  of  the 


an  uvacLEs  or  tbb  hack. 

TrapcxiuB  nnd  Latisaimas  DorsL  Tke  Tmpezius  pAitiaUf  orn- 
lapa  the  latiuunus,  1iut  between  them  and  the  linee  of  tlie  scqiali 
is  a  Braall  triangular  mt^rval  in  which  the  lower  fibres  uf  iJie 
rhomboidetis  mojot  "t^n  be  )«en,  and  ulno,  below  that  ma«lc, 
the  pOBterioi  anrfaccs  of  Iwo  or  Utrce  ribs  and  their  interooiQl 

The  Trftpesias  (Fig.  220,  i)  of  one  ride  is  triangular,  but  lii 
two  muscles  together  resemble  a  trapozitun.  It  ariaet  &om  th» 
external  occipilol  protnberance  imd  inner  third  of  the  supefiot 
curved  line  of  the  occipital  bone ;  from  the  ligamentom  nucbs 
and  seventh  cervical  spinous  process ;  and  from  the  spinoiu  pre- 
cesses  of  all  the  doraal  v-ertebnc.  The  fibres  converge  to  be  u- 
terUd  into  the  onter  third  of  the  posterior  border  of  the  elamlt, 
and  into  the  upper  border  of  the  acromion  process  and  spin*  of 
the  Bcapnlfi.  The.  Shies  thus  have  different  directioiia,  and  tin 
action  of  the  muscle  upon  the  scapula  is  eoid  to  vary  acooidiag 
to  the  fibres  brought  into  use.  The  action  of  the  entire  luosdu  it 
to  draw  the  acapnia  towards  the  apine,  and  thus  the  two  traperii 
throw  back  the  shonldcrs.  When  the  scapula)  arc  fixed  by  other 
muKcleB,  the  two  trapi'zii  throw  Ihe  hi'ad  baL'k,  or  one  muicli' 
acting  by  itself  would  draw  the  head  and  spine  to  tliat  side. 

The  liapeiius  has  Wen  seen  to  be  supplieil  by  tin;  Bpinal 
accessory  nerve  and  branches  of  the  deep  cerviciJ  plexus,  it  al-io 
receives  brandies  from  tlic  posterior  divisions  of  the  nen-es  whith 
pierce  it. 

The  Li'jaiHcntiim  XiicIkt  is  a  band  of  white  fibrons  tissue,  whicli 
estondrt  from  the  i»roininent  spinous  process  of  the  seventh  cer- 
vical vertebra  to  the  external  occipital  protuberance,  beint;  con- 
nected by  small  slips  wilh  the  sjiinea  of  ihe  intervening  vertebra-. 
It  inton-enes  betivi^eii,  and  ^ivi's  origin  lo,  the  muscles  of  the  two 
sides  of  the  neck,  and  in  the  lower  animals,  Ijeing  composeil  of 
yellow  clastic  tisane,  it  gives  au  important  support  to  the  hcail. 

Tlic  IiatisaimuB  Dorai  (Fi;:,'.  S20,  4)  arUca  by  a  tendinous 
origin  from  the  posterior  half  of  the  outer  lip  of  Ihe  crest  of  tlie 
ilium  and  the  liack  of  the  sacrinn  i  from  all  the  lumbar  and  tlie 
nix  lower  dorsal  spines ;  and  fiom  the  outer  surfaces  of  thi-  three 
lower  ribs,  iutenligitating  with  the  external  obliciue  muscle  of  the 
abdomen.  The  'iroad  nmuciilar  fibres  become  collected  together 
as  1  hey  wind  round  Ihe  inferior  angle  of  the  scapula,  to  which 
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Fig  220 


WUion). 

1.  Tmpeiiu.. 

2.  Ligumentum  nuctuc. 

3.  Acromion  pnicoM  and 

the  Kapulii. 
1.  lAtiraimus  dom. 
fi.  Deltoid. 


i.  Mmrlr*  of  the  donnm  of  the 
rij(ht  Kspula :  inbupiiutDi, 
teres  minor,  and  tcre*  BIIJOT. 

'.  ObliqUQi  eitemui. 
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MUSCLES  OF  THE  BACK. 


they  sometimes  have  a  slight  attachment,  and  then  pass  forwaid 
and  upward  in  front  of  the  teres  major,  to  be  inserttd  into  the 
"bottom  of  the  bicipital  groove  of  the  humerus.  The  fibres  of  the 
muscle  are  twisted,  so  that  those  which  were  highest  at  their  origiii 
are  lowest  at  the  insertion  and  vice  versd. 

The  latissimus  dorsi,  when  taking  its  fixed  point  below,  rotates 
the  humerus  inwards  and  then  draws  it  behind  the  back,  the  two 
muscles,  when  acting  together,  crossing  the  arms.  When  the 
humerus  is  fixed,  the  muscle  would  draw  up  the  trunk  as  in 
climbing,  and  may  act  as  an  extraordinary  muscle  of  inspiration 
upon  the  lower  ribs.  It  is  supplied  by  the  long  subscapular  nerve, 
and  by  the  dorsal  nerves  which  pierce  it 

[The  trapezius  is  to  be  divided  by  a  vertical  incision  near  the 
spme,  care  being  taken  not  to  divide  the  subjacent  tendinous 
origins  of  the  rhomboidei  in  the  cervical  region.  In  reflecting 
the  trapezius  its  tendon  will  be  seen  to  glide  over  the  smooth 
triangular  surface  at  the  inner  end  of  the  spine  of  the  scapula. 
The  posterior  surface  of  the  levator  anguli  scapulas  and  the  two 
rhomboidei  muscles  are  now  to  be  cleaned.] 

Second  Layer  of  Muscles. 

Tlie  Levator  Anguli  Scapulas  (Fig.  220,  lo)  arises  from  the 
posterior  tubercles  on  the  transverse  processes  of  the  upper  four 
cervical  vertebrsB,  and  is  inserted  into  the  base  of  the  scapula 
opposite  the  supraspinous  fossa.  The  anterior  surface  of  thi* 
muscle  has  l)een  seen  in  the  posterior  triangle  of  the  neck,  where 
the  levator  covers  the  splenius  colli  muscle. 

The  Bhomboideus  Minor  (Fig.  220,  ii)  is  a  narrow  muscle 
arising  from  the  ligamentum  nuchas  and  from  the  spine  of  the 


10.  Levator  anguU  scapulae. 

11.  RhomboideuB  minor. 

12.  Rhomboideus  major. 

13.  Splenius    capitis;    the   muscle 

internal  to,  and  overlaid  by, 
the  splenius,  is  the  complexus. 
1*^.  Splenius  colli,  partially  seen  : 
the  common  origin  of  tho 
splenius  is  seen  attached  to 
tne  spinous  processes  below  tho 
origin  of  rhomboideus  major. 


15.  Vertebral  aponeurosis. 

16.  Serratus  posticus  inferior. 
17>  Supraspinatus. 

18.  Innraspinatus. 

19.  Teres  minor. 

20.  Teres  major. 

21.  I^ng  head  of  triceps. 

22.  Serratus  magnuR. 

23.  Obliquus  intemus  abdominis. 
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seventh  cervical  vertebra.     It  is  inserted  into  the  base  of  the 
scapula  opposite  the  spine. 

The  Bhomboideus  Mi^or  (Fig.  220, 12)  arises  from  the  spinous 
processes  of  the  upper  four  dorsal  vertebrce,  l)eing  often  united 
with  the  minor ;  and  is  inserted  into  the  base  of  the  scapula  oppo* 
site  the  infraspinous  fossa,  the  middle  fibres  being  attached  to  a 
fibrous  arch,  which  is  connected  with  the  bone  at  its  extremities. 

The  three  muscles  of  the  second  layer  act  upon  the  scapula, 
the  levator  drawing  up  the  superior  angle,  and  the  rhomboidei 
drawing  the  lower  part  of  the  bone  towards  the  spine,  and  thus 
tending  to  rotate  the  scapula  and  depress  the  glenoid  cavity. 
The  muscles  are  supplied  by  branches  from  the  upper  part  of  the 
brachial  plexus. 

[The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapula  (p.  33),  and  the  levator,  rhomboidei  and  the  upper  half  of 
the  latissimus  dorsi  are  then  to  be  divided,  when  the  scapula  can 
be  drawn  away  from  the  ribs,  and  the  posterior  surface  of  the 
serratus  magnus  muscle  with  a  quantity  of  loose  cellular  tissue 
between  it  and  the  ribs  will  be  brought  into  view.  This  muscle 
is  to  be  divided  by  a  vertical  incision,  and  the  clavicle  being  sawn 
through  (if  this  has  not  already  been  done  J,  the  arm  will  be  at- 
tached only  by  the  vessels  and  nerves,  whicn  may  be  cut  through 
and  the  limb  removed.  Between  the  rhomboidei  and  the  serratus 
will  be  seen  an  artery,  which  is  the  posterior  scapular.  The  dis- 
sector of  the  arm  will  proceed  at  once  with  the  dissection  of  the 
scapular  muscles  (p.  30).  The  tendinous  origin  of  the  latissimus 
is  then  to  be  removed  to  expose  the  subjacent  muscles.] 

The  Third  Layer  of  Muscles  (Fig.  220)  consists  of  the  Ser- 
ratus posticus,  superior  and  inferior,  and  the  SpleniuS;  which  is 
divided  into  splenius  capitis  and  splenius  colli. 

The  Serratus  Posticus  Superior  arises  from  the  ligamentum 
jiuchce,  and  the  spinous  processes  of  the  seventh  cervical  and 
upper  two  dorsal  vertebree  ;  it  passes  downwards  to  be  inserted 
into  the  superior  borders  of  the  upper  four  ribs,  externally  to 
their  angles. 

The  Serratus  Posticus  Inferior  (Fig.  220,  16)  arises  from 
the  spinous  processes  of  the  last  two  dorsal  and  upper  two  lumbar 
vertebrae ;  it  passes  upwards  to  be  inserted  into  the  lower  borders 
of  the  last  four  ribs,  externally  to  their  angles. 


tlh'  M-rr.itiis   |). ..^ticii-^   -iij 
til  1.M-  ilfliiiLnl  iunl  aftrrw; 

The  Splenius  (Fi-.  22 

the  lower  liall*  o\'  the  lig 

f  processes  of  the  seventh  c 

Tlie  spimius  capitis  (13 
mastoid  i)rocess  and  into 
line  of  tlic  occix)ital  bone, 
nui8cle. 

The  Rplenius  colli  (14),  « 
lK)8terior  tubercles  on  the  t 
^  cemcid  vertebrae.* 

The  splenii  draw  the  Lea 
'  in  maintaining  the  erect  po^ 

The  splcniuH  capitis  was 

neck,  but  the  splenius  coll 

f        ^  HcapuloB.    At  the  upper  bor 

fibres  of  the  comi^lexits  appi 
j  ,  Tlie  Fourth  Layer  of 

I  '  Spinalis  dorsi,  the  Erector 

i  Complexus. 

I  The  Spinalis  Dorsi  (F 
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apinouB  processes,  and  being  iiuerUd  into  the  spiaoos  processes  of 
the  upper  six  dorsal  vertebno. 

The  Erector  Spina  (Fig.  221,  i)  is  the  great  muscle  filling 
up  Hie  hollow  at  the  back  of  the  aacrum  and  lumbar  veitebna. 
It  omei  from  the  posterior  fifth  of  the  inner  lip  of  the  crest  of 
the  ilium  ;  from  the  posterior  surface  of  the  sacrom ;  from  the 
tnuisreiM  and  spinooB  procesaes  of  all  the  lumbar  vertebrte  ;  as 
well  aa  &om  the  aponeucosia  covering  the  muscle. 

Opposite  the  last  rib  the  erector  divides  into  the  BaciD-lninbalis 
and  longissimus  doni  muscles,  p-     221 

of  which  the  sacro-lumbalis  is 
the  farther  &om  the  median 
line. 

The  Sacro-Lombalia  (Fig. 
SSI,  3)  is  the  smatlia  of  the 
two  divisions,  and  passes  up- 
ward and  outward  to  be  inserUd 
into  the  angles  of  the  sii:  lower 
riba. 


Fig.  221.— Fourth  and  Sflh,  (ad 
part  of  tha  dith  U;eT  of  the 
muicUa  of  the  back  ( from 
Wilmi). 

1.  Common  oii^  of  ths  erector 

2.  Socro-lumbalu. 

3.  Longisumiu  doni. 

4.  Bpinatis  doni. 

5.  Cerricilii  uoendsni. 

6.  TtaiUTnwdii  (Mrruiii, 

7.  Tnehelo-maitoideua. 

8.  Complnm. 

9.  Truuvemlu  cerrkis,  ahowing 

iti  ori^. 

U.  Semi^inilis  colli. 

12.  Beotus  poaticiu  minor. 

13.  Bectua  poaticiu  major. 

14.  Obliquiu  auperior. 
16.  ObiiquoB  inferior. 

16.  Multifldoi  ipinc. 

17.  Levatom  coatamm. 

18.  Intertraniiraraalei. 

15.  Quidntni  lumborum. 
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maintaining  the  erect  position  of  the  trunk,  and  the  complexus  in 
addition  draws  back  the  head. 

Occipital  Artery  (Fig.  222,  3). — The  second  portion  of  the 
occipital  artery  is  now  exposed  in  its  course  between  the  muscles 
attached  to  the  occipital  bone.  It  was  traced  along  the  lower 
border  of  the  digastricus  in  the  neck  (p.  353)  and,  leaving  that 
muscle,  it  now  runs  beneath  the  splenius  capitis  and  trachelo- 
mastoideus,  lying  above  the  border  of  the  superior  oblique  muscle, 
and  tlien  getting  on  to  the  complexus  close  to  its  insertion.  It 
lastly  pierces  the  trapezius  to  reach  the  back  of  the  scalp,  being 
accompanied  by  the  great  occipital  nerve,  which  appears  through 
the  trapezius  (i). 

The  Arteria  princeps  cervicis  is  given  oflf  from  this  portion  of 
the  occipital  artery  and  divides  iuto  a  branch  to  the  trapezius  and 
a  descending  larger  one,  which  latter  passes  beneath  the  com- 
plexus to  anastomose  with  the  piofunda  cervicis  artery. 

[The  complexus  is  to  be  divided  transversely,  at  the  point  where 
the  great  occipital  nerve  pierces  it,  so  as  to  preserve  the  nerve 
uninjured,  and  the  muscle  is  then  to  be  dissected  up  from  the 
condensed  cellular  tissue  beneath  it  and  turned  outward.  The 
small  muscles  with  the  vessels  and  nerves  of  the  suboccipital 
region  are  then  to  be  dissected  out,  together  with  the  semispinalis 
muscle  which  fills  the  vertebral  groove  in  the  cervical  and  dorsal 
regions.    All  vessels  and  nerves  are  to  be  carefully  preserved.] 

The  Fifth  Layer  of  Muscles  (Fig.  221)  consists  of  the  two 
Recti,  the  two  QbHqui,  and  the  Semispinalis  muscles. 

The  Bectus  Capitis  Posticus  Major  (Fig.  222,  8)  arises 
from  the  spinous  process  of  the  axis,  and  passes  upward  and  out- 
ward to  be  inserted  iuto  the  outer  part  of  the  inferior  curyed  line 
upon  the  occipital  bone,  and  into  a  small  portion  of  the  sxMtce 
below  it. 

Tlie  Bectus  Capitis  Posticus  Minor  (Fig.  222,  6)  is  placed 
close  to  the  median  line,  and  is  slightly  overlapped  by  the  pre- 
ceding muscle.  It  arises  from  the  posterior  tubercle  of  the  atlas, 
and  is  inserted  by  fleshy  fibres  into  the  space  below  the  inferior 
curved  line  on  the  occipital  bone,  close  to  the  median  line  and  to 
its  fellow  muscle  of  the  opposite  side. 

The  Obliquus  Inferior  (Fig.  222,  18)  arises  from  the  spinous 
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process  nf  tho  aiin,  and  u  interifii  inta  tlie  }>ost«Tiat  tulwnli  <'i 
the  tranaverse  process  of  the  atlas.  Around  the  lower  borlci  li 
lliis  nmscle  the  great  occipital  nerve  makea  its  appearance. 

The  ObUqtiTu  Superior  (Fig.  222, 
upwiirds  of  the  prtceding  muHcl*.  It  an 
procuBB  <if  tlie  ntliia,  unci  ia  ijueritd  into 


tiirved.  liiiea  of  llie  occipital  bone,  externally  lo  tliu  complt'iu' 
and  overlappinji  the  ifctiis  major.  The  occipital  artcij-  has  bei-n 
Been  to  nin  alonf;  the  iijiper  border  of  tliis  muscle. 

The  lecti  muscles  draw  the  head  backward,  nnd  tlie  r«lu- 
major,  owinp  to  its  oMiijuo  direction,  assists  slightly  in  prtwlncir' 
rotation.      The   ohli'iui    produce   rotatiun,   the   inferior   oblique 


Fig.  222.— SiiWcLiHtsI  region  (drrnsn  by  J.  T.  Gray). 

1.  Occipilnl     Hrtfr)-    and      niTTC         9.  Grpit  occipitiil  nprrc. 

piercing  trapezius.  10.  Obliquua  superior. 

2.  Tnipeiiin.  11.  Senii-pinal is  colli. 

3.  Occipital  adcn'.  Vi.  Stcmu-mastoideus. 

4.  Complexui.      '  14.  f^tili'iiiui  cBoitia. 
6.  Vertebral  artery. 

6.  BoctU!!  caiiitis  poitii  us  niiD 

7.  SuboccipiWI  nerve, 

8.  Bcctus  copitia  pmtictu  mnjt 


i,  Truchulo-niastoidci 
1.  Ohliiiuus  inferior. 
I.  Semiipitiatii  colli. 
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rotating  the  atlas  upon  the  axis,  and  the  muscle  of  one  side  acting 
with  the  superior  ohlique  of  the  other,  which  latter  acts  slightly 
upon  the  skull. 

Vertebral  Artery  (Fig.  222,  5). — The  horizontal  portion  of 
the  vertebral  artery  will  be  found  in  the  triangle  formed  by  the 
rectus  posticus  major  and  the  two  oblique  muscles.  It  ascends 
through  the  foramina  in  the  transverse  processes  of  the  vertebrsdy 
beginning  at  the  sixth,  and  having  perforated  the  atlas  is  seen  to 
wind  in  the  groove  behind  the  superior  articular  process  of  that 
bone,  and  pierce  the  posterior  occipito-atloid  ligament  to  enter  the 
vertebral  canaL  Lastly  it  reaches  the  interior  of  the  skull 
through  the  foramen  magnunu  While  in  the  transverse  processes 
the  artery  gives  small  branches  to  the  muscles  and  to  the  spinal 
cord,  and  in  its  horizontal  portion  it  occasionally  gives  off  a 
branch  to  the  back  of  the  skull  to  supply  the  muscles. 

Tlie  Vertebral  vein  does  not  accompany  the  artery  in  this  part 
of  its  course,  but  only  commences  close  to  the  transverse  process 
of  the  atlas  by  the  junction  of  one  or  two  minute  radicles.  The 
vein  accomx)anies  the  artery  through  the  transverse  processes  of 
the  vertebrsD,  and  ends  in  the  innominate  vein. 

The  Suboccipital  Nerve  (Fig.  222,  7)  (posterior  division  of 
1st  cervical)  emei^es  between  the  occiput  and  atlas,  and  generally 
beneatli  the  vertebral  artery.  It  is  of  small  size,  and  supplies 
branches  to  the  recti  and  obliqui  muscles  and  one  to  the  com- 
plexus. 

The  Great  Occipital  Nerve  (Fig.  222,  9)  is  the  posterior 
division  (internal  branch)  of  the  second  cervical  nerve,  and  leaves 
the  vertebral  canal  between  the  atlas  and  axis.  It  winds  below 
tlie  inferior  oblique,  giving  a  branch  to  that  muscle,  and  then 
turns  upward  to  pierce  the  complexus  and  trapezius  muscles  and 
supply  the  skin  of  the  occipital  region.  Its  external  branch  is  of 
small  size. 

The  ^posterior  division  of  the  third  nerve  gives  a  branch  which 
takes  the  same  direction  as  the  great  occipital  nerve,  and  is  joined 
with  it. 

The  Deep  Cervical  Artery  lies  upon  the  semispinalis  colli 
muscle,  and  is  exiK)sed  when  the  complexus  is  reflected.  It  is  the 
posterior  branch  of  the  superior  intercostal  artery  (p.  419),  and 
reaches  the  back  by  passing  between  the  transverse  process  of  the 
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kst  cen-ical  vertebra  and  the  neek  of  the  first  rib.  It  supplin 
thi'  iJeEp  miuclei),  anaatoiuosiiig  witU  the  luueculiir  brajtcbu  nf 
tho  vertebral,  uml  with  the  piincepB  cervids  of  the  w^jiiial 
artery.  There  is  thus  an  anastomosis  established  between  a 
br.md^  of  the  uorotiil  ttnd  a  hranuh  of  the  BubcLaviOR  asiaj, 
which  would  eiJarge  if  the  coumion  carotid  urtci?  wtrt 
tied. 

The  Samiapinalle  (Fi<;.  391)  is  divided  into  the  eemupinaHi 
colli  aiiii  senuBpinulis  Uoist. 

Serai^iinalit  colli  (n)  arcM«fruni  the  tranHveree  procesei»  of  tlic 
nix  upper  dorsal  vertthno  and  the  aitituliiT  processes  of  the  four 
lower  cervical  vertebtw,  and  is  imerlfd  into  the  »]iines  uf  thr 
cervical  vertcbwe  from  the  2nd  to  the  DIh  inclusive, 

Heraixpinalii  dorsi  (lo)  ariut  from  the  traasvasc  'proeasaoi 
the  dor?al  Tertebim  from  tho  sixth  to  the  tt^iiib  iiiduaive,  and  i» 
inserted  into  the  Hpinous  processes  of  the  last  two  cervicnl  naii 
upper  four  dorenl  vertehne, 

Bpinal  HervcB.— The  Posterior  DivisionB  of  all  the  Bpinil 
nen'M  (with  th,  titiption  of  the  fir=t  urMial  an.i  fourth  nl 
lifth  sacnil)  dnidc  luti.  uilciinl  md  e\tini  il  braiidn-,  wJuJi 
supply  all  tilt  niu-clos  of  thi  LilK 

The  Inteni-il  Iraiitlica  of  all  the  uiiiloI  ncnes  (..\(tpt  ik 
first)  and  of  the  up[nrfi\  cior^iil  nerii.a  hetome  cutancoui  nu 
the  sjiinous  processes. 

The  Estenuil  branches  of  the  lower  six  dorsal  and  of  nil  the 
lumbar  nerves,  become  cutaneous  at  an  olijiiiue  line  correspond iiK 
to  the  niarnin  nf  the  nponcmwis  of  iliu  lati.-^iiuus  dorsi. 

The  External  braudies  of  the  upiwr  Rieral  nenvs  become 
cutaneous  neav  the  median  line.  The  fouith  and  (ifth  siicnil 
uerves  arc  very  small  and  Join  witli  the  coccysca!  ni-n-e. 

The  Voceyijeal  nerre  emerges  from  the  low.-r  end  of  the  verteliwl 
canal  and  is  distributed  to  the  coicyx. 

The  Posteiior  Divisions  of  the  Intercostal  and  Iiumbar 
Arteries  di\'iile  like  the  jieiTCs  into  iutcrual  and  e.\l,-ni;J 
branches,  which  aeconipany   llie   mrvi-.n  to  the  nmseles    of   the 

The  Sixth  Layer  of  Muaelea  (Fi^'.  231)  consists  of  the 
Intcrspinales,  Interltimsvi'ivalc-, Midtitidiis.Spinre,  and  Lcvatores 
Costaruiii,  nhich  will  not  r.']ifty  the  tiunble  of  dissctlion. 
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The  porition  of  the  Intenpinalea  and  InteTtiansrersalefl  is 
BufficienCly  indicated  by  theii  names. 

The  MultifiduB  Spines  (16)  filknpthe  vertebral  groove  beneath 
the  erector  spines,  ariting  from  the  articular  processes  of  the 

Fig.  223. 


spinous  processes  of  all  the  vertebne  except  the  atlas. 


Fi;:.  223. — Section  of  ueclc  at  tho  fourth  cervical  reitebrs  (altered  from 
Birand). 

12.  Lon^B  colli,  with  rsctui  capittB 


1.  Anterior  jugular  rein. 

2.  Trachea. 

3.  (EHphspxa. 

4.  Stamo-fajoid  muscle. 
6.  BCemo- thyroid  muscle. 

6.  FlatynuR  m joides. 

7.  Extemil  juralar  Tern. 

8.  Sterao-niBBtoid. 

9.  Th}TDid  gland. 

10.  Common  carotid  artery, 

11.  Intemal    jugular    Tcin.     The 

dcBcendeni  uoni  nerre  is  Kon 
in  front  of  thsM  T«9et^  the 
pneumo-gastric  between  Uiem, 
and   the  lympathetic  behind 


13.  ScaloDua  inticua  with  phrei 


15.  Scatenue  medio e  vith  brachial 

conlg  in  front. 

16.  Spleniui  colli. 

17.  Complexus. 

18.  BemiHTinBliB  colli. 

19.  Spleniua  cnpitii. 

20.  Levator  anguli  scapuhE. 

21.  Trapeiius. 
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Tbe  LerotorM  Cosit&rum  a 
'between  tlie  domil  tnuuveis 


a  twulve  fan-riiaped 
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The  Spinal  Cokd  XSO  Hxxbilaskb. 
[To  opeu  thd  spitml  caiiaI,  ttie  rcmuinii  of  Ihe  mnticlea 
back  should  be  cleared  nway  aa  far  as  possible,  when  some  put  o[ 
till'  plexus  of  domi-iqnnal  veitu  may  he  wen  upon  the  verteW 
A  block  then  being  )ilaced  beneath  the  thonu  so  ne  to  tiuke  llx 
dorsal  region  proniincnt,  a  cnt  is  to  be  maile  with  tlif  saw  cb 
i:a(.'.h  Bide  (if  the  middle  line,  so  as  to  divi'lo  the  luaiiniB  of  ihe 
\eitehtte  as  far  out  as  poaaible.  Two  or  three  of  the  orchei  ben; 
now  removed  with  the  dIumI,  the  point  of  a  spine  chisel  or  ladiM 
is  to  be  introduced  into  the  canal  aud  ihe  rochet  cAmfuUjr  him- 
niered  through  the  arches  of  iht  Tertebraj  fur  the  ivhole  lemth  el 
tlie  spine,  except  the  upper  two  cervical  vertebrte.  The  openttsn 
lieing  repeated  on  the  opposite  aide,  the  arches  can  be  removed 
'with  the  bone-forceps,  and  the  canal  will  be  thoroughlv  opened. 
On  the  inner  surface  of  tike  archett  will  be  seen  thi>  (i^meiit'i 
tiii)fiava  which  are  described  with  the  other  vertebml  ligamenu 
(p.  47!)).J 

Upon  opening  the  Spinal  Canal  snnie  loose  tissue  and  Cat 

will  be  aeen,  togelhcr  ■with  tin;  nunimjco-rar-kuiuin   fi^iin;,  which 

\:  occasionally  full  of  blood.     Thi-ne  exlcud  for  tliu  whole  length 


f  Ihe  spinal  cord  undor  llie  name  of  \<oi 
cwii,  and  onuimuiiicjite  Ixilh  wiili  lliu  v 
mid  witli  the  anterior  lont,'iludiniil  spinal  vei 
bodies  of  the  vertebrw. 

By  reinoving  the  f[it  anil  vrins  the  dura  ii: 
The  Dura  Mater  (Fig.  224,  i)  of  (lie  sjiinal  conl  differs'  frora 
the  dura  mater  uf  the  brain,  jn  bein;;  comparatively  siuootli  on 


■ior  longitudinal  spinal 
IS  outside  tile  vertebr* 
uins  at  the  backs  of  the 

r  will  lie  exposed. 


Fig.  224. 


n  of  til 


Fig.  224.-Trun!Ti 

i-piiinl  ifird  iiiiii  iia  niembn 
(from  Hirsohfeld  und  LovciJ 

I.  Dura  mater, 

'1.  I'Hrict      laviT  of  amcluioid. 

3.  Viwcrnl  layer  of  umrlmoid. 

4.  Cnviiy  of  urochDold. 
H.  Subiitachnoiiljf— 

1.  LifTSii 

fi.  Gunglinn   i 


Doid  nuce- 
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its  exterior,  and  in  not  forming  the  periosteum  of  the  vertebr». 
It  also  does  not  send  processes  into  the  spinal  cord,  nor  has  it  any 
sinuses  formed  in  it,  hut  has  numerous  large  veins  on  its  outside. 

The  dura  mater,  being  opened  by  a  longitudinal  incision,  will 
be  found  to  be  a  tube  firmly  connected  with  the  margin  of  the 
foramen  magnum,  where  it  is  continuous  with  the  dura  mater  of 
the  skull.  The  tube  is  largest  in  the  cervical  and  luml3ar 
regions,  but  at  the  top  of  the  sacrum  it  becomes  impervious,  and 
is  continued  to  the  coccyx  by  a  small  fibrous  process.  Sheaths 
are  given  to  aU  the  spinal  nei-ves,  and  take  corresponding  direc- 
tions, being  nearly  horizontal  in  the  cervical  region  and  gradually 
becoming  more  vertical  below.  In  the  sacral  canal  the  sheaths  of 
the  nerves  lie  side  by  side  with  the  fibrous  continuation  of  the 
dum  mater  between  them. 

By  removing  the  transverse  processes  of  two  or  three  of  the  dorsal 
vertebrsD,  the  tubes  of  dura  mater  may  be  traced  upon  the  nerves 
to  the  intervertebral  foramina,  and  will  be  found  to  be  lost  upon 
the  nerves  themselves. 

[By  opening  one  of  the  tubes  of  dura  mater  the  position  of  the 
ganglion  upon  the  posterior  root  in  the  intervertebral  foramen 
will  be  seen.  The  cord  is  next  to  be  removed  by  carrying  the 
knife  along  the  outside  of  the  dura  mater  so  as  to  divide  the 
nerves  as  far  out  as  possible,  those  which  have  been  thoroughly 
exposed  by  the  above    dissection  being    divided   beyond    the 

rj;lion.  The  cord  attaching  the  dura  mater  to  the  coccyx  is  to 
divided,  and  the  sacral  nerves  cut  as  long  as  possible,  and 
lastly  the  dura  mater  divided  transversely  at  the  level  of  tlie  axis. 
The  cord  when  removed  is  to  be  laid  out  on  a  table  with  the 
posterior  surface  uppermost.]  . 

The  anterior  and  the  posterior  surfaces  of  the  spinal  cord,  when 
removed  from  the  body,  may  always  be  distinguished  as  fol- 
lows : — 

1.  There  is  a  bright  shining  cord  (linea  splendens)  running 
down  the  anterior  surface. 

2.  There  is  one  spinal  artery  on  the  anterior,  but  two  arteries 
on  the  posterior  surface. 

3.  The  posterior  roots  of  the  nerves  are  ganglionic. 

The  Arachnoid  (Fig.  224,  2,  3)  consists  of  a  parietal  and 
visceral  layer  like  the  arachnoid  of  the  brain,  with  which  it  is 


|»ij  T  and  loiviiu'  air  Iji-iua 
iii<  ,itr->   with  till-  iiiU-iidr  i 
extivniitv  »>t'  tin*  fuurtli  "\ 
Jlnidj  wliicli  jilsu  euters  the 
spinal  Jluul* 

'  [Tlic  curcl  is  to  bo  lun 

surfiu'e,  ami  jui  iiieisiou  is  t 
to  ('-\]M)si'  tin;  anichnoitl  ai 
"beliiiiil.     Tlu'  pia  mater  is  tlj 
and  back  of  the  toiil.] 

The  Pia  Mater  encloses  t 
upon  the  i-oots  of  the  nt'n-es. 
of  the  brain,  but  is  more  filv 
sends  a  process  into  the  ai 
opposite  t^)  which  is  a  libn)U! 
the  first  lunil>ar  vertebra  (ter 
the  Jflum  kriniunle  or  centre 
within  the  prolongation  of  th 
to  the  coccyx. 

The  Ligamenf"-^  '^ 
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The  AnUrior  Spinal  Artery  and  the  two  PosUrwr  Spinal  Arfrria 
laaj  be  (raced  upon  the  coid  if  well-injected.  They  are  branches 
of  the  vertebral  arteries,  the  anterior  being  formed  by  the  junction 
c(  a  branch  from  each  side.  The  arteries  ramify  in  the  pia  mater, 
Biiastomoaing  with  the  spinal  branches  which  enter  the  vertebral 
canal  throngb  the  intervertebral  foiamino. 

The  Vein*  of  the  cord  pass  through  the  intervertebral  foramina 
to  join  the  vertebral,  intercostal,  and  lumbar  veins. 

The  Spinal  Oord  (Figs.  224,  22G)  extends  from  the  termination 
of  the  medulla  oblongata  at  the  level  of  the  upper  border  of  th»! 
atlas,  to  the  first  Itunbar  vertebra.  It  is  cylindrical  in  shape,  but 
presents  two  flattened  enlargements,  one  the  brachial,  which 
extends  from  the  third  cervical  to  tbe  first  dorsal  vertebra,  and 
the  lower  or  lumbar  enlarge- 
ment near  the  lower  extremity 
of  the  cord.     From  the  upper 


Fig.  22S.  —  Fourth  Ttntricle  and 
upper  part  of  ipiiial  cord  und 
membranos.  The  posterior  toola 
of  the  cervo  are  temoTed  on 
the  left  aide  Ifiam  Hinchfeld 
and  LeTeiUi). 


Fig.  226. 


1.  Corpora  quadrigemina. 

Fillet  of  the  olicu^  body. 
3.  ProceBSUB  a  ccrebello  td  testes. 


2.  Fill 
1.  Pro 
I.  Proceaus  i 


cerebello  sd  pon- 
crebrtla  ad  me- 


6.  FrocenuB   i 

dullsm. 
6.  Floor  of  toiutb  Tentride. 
7-  GloBso-phaiyDgssl  nerve. 

8.  Pneumo-gsatric  nerve. 

9.  Spinal  icveuory  neTTB. 

10,  PoMeriotcolurniiiof spinaloord. 

11,  11.  Anlwior  diyUiom  of  ipinal 

12,  12.  Ganglia  of  nerrea. 

13, 13.  Posterior  diyiiioM  of  ipiiiBl 

14,  14.  Posterior    roola   of    spinal 

15.  Line  Ot  origin  of  posterior  roots 

of  left  aide. 
16, 16.  Ligamenlum  dentieuUtam. 

17,  17.  Anterior    roots   ot     spinal 

18.  Darwmater, 
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found  to  consist  of  white  nervous  matter,  in  wliich  are  seen  two 
grey  crescents,  with  their  convexities  turned  toward  one  another 
and  connected  together  by  a  grey  commissure,  in  front  of  which 
are  some  white  fibres  forming  the  white  commissure^ 

The  anterior  comua  of  the  grey  crescents  are  kiger  than  the 
posterior  comua,  but  do  not  reach  to  the  periphery  of  the  cord ; 
the  slender  posterior  comua  are  closely  connected  with  the  pos- 
terior roots  of  the  spinal  nerves  in  the  lateral  fissure.  A  small 
central  camd  (canal  of  Stilling)  exists  throughout  the  cord. 

It  is  impossible  for  the  student  in  his  ordinary  dissection  to 
investigate  the  minute  anatomy  of  the  spinal  cord,  and  he  is 
therefore  referred  to  works  on  minute  anatomy  for  fuller  details. 


PART    VI. 
DISSECTION  OF  THE  BRAIN. 


Before  dissecting  tlie  Membranes  or  VesHela  of  the  Bnui,  it  »ffl 
be  well  to  rec(^(niM  tbe  several  parts  of  the  Eacephalcoi,  m  Hu 
will  a'isist  the  student  in  following  the  dMcription, 

The  upper  part  of  the  brain  is  formed  hy  the  CeTebrum  or 
^•rvat  brain,  which  i^  divided  into  two  symmetrical  halves  bjr 
a  median  l(mgitiidinal  fiwire.  The  under  HUrface  or  bate  of  ihe 
brain  ia  much  more  complicated  than  the  upper  aurfnce,  and  will 
be  aub>:eiiiien[Iy  examined  more  particularly.  At  the  posteriar 
piirt  will  be  sti'n  the  Uerebelliuii  or  siuidler  brain,  wliicli  cousi-ts 
of  two  syiunictrkal  holvcn,  like  the  gre.it  brain  ;  the.sc  luv  unitdl 
by  n  eouves  whid'.  body,  the  Pons  Varolii,  at  the  lower  border  uf 
wlikh  is  the  upper  ^mrt  of  the  spinal  conl  or  the  Medulli 
Oblougalii. 

These  parts  will  be  readily  recognised  by  reforrinfr  to  Fi".  227. 

[Thi;  brain  is  to  be  placc-d  in  a  plate  with  the  base  upwanl  fc^r 
the  c.taminalion  of  the  membranes  and  the  dLssei;tion  of 'thi' 
VCBSels.] 

The  Uembranes  of  the  Brain  arc  the  Dura  Mater  tlio 
Arachnoid,  and  the  Pia  Mater. 

Tlie  Dura  Mater  has  Iwcn  already  bccil  lining  Ihe  akull  anJ 
giving  off  processes  for  the  snpport  ofthe  brain  {\\  31T). 

Tbe  Arachnoid  is  a  eeroiin  merabmni'  wbiiOi  lias  l)cen  seen  lii 
con-^ist  of  Iwo  layers — jmHcIoI,  which  lines  the  dura  mater  anJ 
vUceTitl,  which  is  now  to  be  examined. 

Tile  ViiCfsnl  layer  is  more  or  less  united  with  the  subjacent  pia 
mater,  but  diU'ers  from  it,  in  passing  from  one  convolution  to 
another  without  dipping  ii\\n  tiie  6\Ci.<:\.    \V\L*sa^\p.\a  \.W  .jniat 
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longitudinal  fissure  between  the  hemispheres  of  the  cerebrum,  and 
may  be  conveniently  traced  from  the  anterior  termination  of  this 
over  the  base  of  the  cerebrum  (the  lobes  of  which  it  binds 
together)  to  the  cerebellum  and  medulla  oblongata,  where  it 
becomes  continuous  with  the  arachnoid  of  the  spinal  cord.  It 
gives  sheaths  to  the  cranial  nerves  as  far  as  the  foramina  of  exit, 
where  they  are  reflected  to  join  the  parietal  layer  of  arachnoid. 

Between  the  arachnoid  and  the  pia  mater  is  the  Subarachnoid 
Space,  which  contains  the  cerebro-spinal  fluid,  and  which,  though 
existing  all  over  the  brain,  is  only  to  l>e  seen  in  the  following 
places : — 

The  Anterior  Subarachnoid  Space  (diamond-shaped  space)  is 
immediately  in  front  of  the  pons  Varolii,  and  is  formed  by  the 
stretching  of  the  arachnoid  from  one  middle  lobe  of  the  cerebrum 
to  the  other,  as  far  forward  as  the  optic  conmiissure. 
•  The  Posterior  Subarachnoid  Space  (fourth  ventricle)  will  be 
found  beneath  the  cerebellum  on  lifting  up  the  medulla  oblon- 
gata. This  communicates  with  the  subarachnoid  space  of  the 
spinal  cord,  and  with  the  interior  of  the  brabi  by  means  of  an 
aperture  into  the  fourth  ventricle,  which  may  now  be  seen  by 
removing  the  layer  of  arachnoid. 

The  Pia  Mater  is  a  vascular  membrane  closely  investing  the 
brain  and  passing  into  the  sulci  between  the  convolutions,  besides 
^ving  processes  into  the  interior  of  the  brain  which  will  be  sub- 
sequently examined.  It  becomes  more  tough  and  fibrous  as  it 
approaches  the  spinal  cord,  upon  which  its  vascularity  almost 
entirely  disappears. 

[The  arachnoid  is  to  be  removed  from  the  arteries  at  the  base 
of  the  brain,  which  are  to  be  cleaned  and  the  branches  followed. 
It  will  now  be  possible  to  show  the  longitudinal  fissure  between 
the  two  anterior  lobes  of  the  cerebrum  more  clearly  than  before, 
and  also  the  fissure  of  Sylvius  between  the  anterior  and  middle 
lobes  of  each  side,  into  which  a  large  arteiy  may  be  traced.] 

The  Arteries  of  the  Brain  (Fig.  226)  are  derived  from  four 
great  trunks — the  two  vertebral  and  the  two  internal  carotid 
arteries. 

The  Vertebral  Artery  (i)  has  been  seen  to  be  a  branch  of 
the  subclavian  arteiy,  and  has  been  traced  thro^<^\3ck&N3»5^s5<<<issMi>. 
processes  of  the  cervical  vertebied  to  \!bfc  9»W»&«   Ttjkfc  ^saivssrj  ^|«sw» 
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the  dim  mater  betweea  the  occiput  and  tile  atl^  a^  eotei  *■ 
ekull  Ilirough  the  for&nien  mo^nm  hy  the  nde  of  the  milllk 
oblongata.  At  the  lower  border  of  t)ie  putm  Taiolii  itttm 
vtrtebrals  unite  in  the  Basilar  Artary  (6),  which  paasital 
thi^  middle  tine  of  the  pons  Varolii  to  bifiucsi«  at  ib  tUUat 
bonier  into  Ihe  puUrvrr  ter^rai  arttrift  (8). 

The  Brandui  of  ihc  Vtrtabrai  Artrry  «ro  ; — 

1.  A  BmnU  PotUriar  Spinal  arUry  (3),  uhtch  nins  diWB ib 
poaterioi  mtTiu-e  uf  the  spinal  cord  with  its  fellow  of  the  mfoi* 
side. 

•2,  A  amoll  AnltrioT  Spinal  artery  (2),  which  joins  itefcUuir  if 
the  oippwite  siile  to  form  a  small  trunk  romuiig  down  lb 
anterior  surface  of  the  spinal  cord. 

3.  A  email  Po»Urior  Mmingtal  artay  (4)  to  tlie  doia  mats'. 

4.  The  Poifmor  Inftrior  CertbeUar  artery  (5),  which  ]«»» 
backward  to  the  posterior  part  of  the  inferior  but&cc  of  the  oce- 
WUum,  and  onsatomoses  with  the  other  cerebellar  aiteriu. 

The  BraiuAre  of  the  Batilar  Artery  an  : — 

1.  The  Ai>ta-u-,r  Inferior  C-rtMhr  arlm-U.,,  a  pair  of  nil.;!'. 
bniiu'lica  pajsinj;  to  the  iiiilerior  part  !•{  ihe  infi/nor  surfnw  011111' 
cenhulliim  on  euili  side,  and  amistomosing  with  the  other  cen- 
iiellar  urterieit     Tliese  are  only  two  of  Uie  following. 

2.  TrariKivnc  arteries  of  Uw  Pons,  four  or  five  on  each  fide, 
■which  Bupjily  the  pons  Varolii,  and  one  ot  wbicli,  the  auJi';.^.. 
accompanies  the  auditory  nerve  into  the  Icmpoml  bono. 

3.  The  Huperi/ir  Cimbellar  arterite  (7),  which  arise  close  to  llif 
bifurcation,  hating  tlie  third  pair  of  ncrvea  between  them  and  thf 
poHterior  cerebral  arteries.  Eacli  artery  winds  round  tlio  tni^ 
cerebri,  parallel  to  the  fourth  nen-e,  to  the  upper  surface  of  the 
cerebellum,  where  it  anastomoses  with  its  fellow  and  with  ihi' 
inferior  cerebt'llar  arteries. 

4.  Tba  Poskrinr  Cerebral  artfrUf  (S),  which  are  Ibc  lemiiR^J 
branches  of  the  basilar  tnink.  Eaeii  artery  winds  round  the  eras 
cerebri,  parallel  to  the  su])erior  cerebellar  artery  but  sejMirateil 
from  it  by  the  third  nerve,  and  ia  distributed  to  the  under  suriace 
of  the  posterior  lohe  of  the  cerehnuu,  where  it  anastumoses  with 
the  middle  cerebral  artery.  It  gives  off  small  branches  to  Ihe 
foeiw  per/oratiu  poitkiit,  and  a  choroid  artery  to  the  velum  iid^- 
fotitum. 
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The  Internal  Oarotid  Artery  (Fig.  226,  lo]  haa  been  tnced 
to  the  anterior  cimoid  process  of  the  Bphenoid  bone,  dooe  to 
which  it  was  divided  in  Temoving  the  bnun.    The  artery  reaches 


Fif.  238.— Aiteriaa  of  the  Bnin  and  Cinle  at  Willia  (from  Wilson). 


1.  Tertebnd  a 
3.  Anterior  >Fm*l  arteriea  nnitini: 
(o  fonn  &  lingla  tumL 

3.  Posterior  spinal  ■rtcTj. 

4.  Foeterior  meningeal  Hrtmy. 
6.  Infarior  cerebBUar  "tenr. 

6.  Basilar  arten  giring  off  traiu- 

verte  bnnchea. 

7.  Buperior  cerebolUr  artery, 

8.  Foaterior  carsbnl  titai;. 


9.  Fotterior  commimioating  branch 
of  the  internal  cantid. 

10.  lotemal  cuotid  arterj-,  ihowing 
■  iti  currea  within  tha  ikulL 

11,  Chththalmic  arter;  diiided. 

12,  Middle  cerebral  arterji, 

13.  Anterior  cerebral  arterial  eov- 

nected  by — 
11.  AnCnioi  commnnieating  artcrj. 


fil4  DUB  OF  THE  BRJUX. 

the  bikse  of  the  brain  dose  to  the  outer  side  of  tho  o]>ti«  rn»- 
luiA^ure,  and  at  once  breaks  up  into  three  branches — the  uil«iiiv 
ami  middle  cerebral,  and  the  posterior  communicaiing  art«ri«. 

i.  The  Anterior  Certbral  arltrg  (13)  rails  forwonl  in  the  Im^ 
tiidinal  fisaure  and,  turning  round  the  corpus  callosam,  it  & 
tributed  to  the  anterior  part  of  the  ctrebrum.  The  arteriM  otihe 
two  Hidee  are  nnit^  at  the  uommencement  of  the  fissure  bra 
xhmt  transverse  branch,  the  anterior  communicating  arUry  lii<. 

2.  The  Middle  Cerebral  artery  (is)  is  a  large  brandi,  which  nw 
ill  the  fissure  of  Sylvius  between  llic  anterior  and  iniddle  \tAf-, 
and  reaches  the  sorfiice  of  the  braiu,  whtre  it  anastomcMM  will 
the  anterior  and  pocterior  ceiebral  orliriea.  It  giv^  oS  HMt 
biiihU  branches  near  its  commencement,  which  pien^  the  hm 
ferfomtM  aMieas. 

3.  The  PotUrior  Comimmieating  arUri/  (9)  is  »  long  dute 
branch,  which  runs  backward  to  join  the  posterior  cerebml  vMI    ' 
at  a  right  aa^le, 

A  choroid  firt^n  is  given  o!T  by  either  tlie  carotid  or  the  niidj)p 
ct'rebml  nrtiTj-,  and  winds  round  the  trus  ci.Ti.'bri  to  tlm  cbupiii' 
pU'xus  of  the  iater.1l  ventricle. 

The  Circle  of  WilUa  (Fig,  22(i)  is  tho  name  si^'fu  j,.  i!,y  com- 
municntioii  l«;twet-n  the  nrlcrii-s  at  t!io  base  of  tlie  brain,  and  iiiai 
be  traced  or  cithi-r  Hide  from  bffoie  Uitkward  ;m  follows  — 
Anterior  conununitiiting,  anterior  cerebral,  and  carotid  arleriis; 
]H)sterior  conimnnicaling,  posterior  ceri'liral,  and  basilar  nrtcri>* 
This  free  anastomosis  is  of  imiioriauce  in  carrjing  on  ^niil 
equalising  the  cinjululioii  of  the  blood  in  the  brain  wlien  an 
obstruction  to  one  of  the  main  trtinks  occui-s. 

Various  invgulu'ities  of  the  veasel«  fnrmiii;;  the  circle  of  T\"jlli> 
may  lie  met  with,  the  arteries  being  much  above  or  ln-Iow  thtit 
normal  sia;  in  various  parts  of  the  circle  ;  but  the  direct  communi- 
cation between  tlie  trunks  is  almost  constmC, 

The  Veins  of  the  brain  open  into  tlie  sinuses  of  the  skull 
which  have  been  examined  (p.  318). 

The  Base  op  the  Brain. 

[The  arachnoid  and  pia  niatcr  ai-e  to  be  lari'fuily  ili,«sectcd  fn^ni 

the  base  of  the  brain,  care  being  taken  not  to  detach  anv  of  llie 

nervea.   It  should  be  noticed  that  the  pia  mater  disappears  on  tlio 
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outer  side  of  each  crua  cerebri,  beneath  the  middle  lobe  of  the 
cetebrum ;  this  is  the  commencement  of  the  great  transvene 
fissure  of  the  biais,  which  opens  into  the  inferior  coniu  of  the 
^teml  ventricle.  The  pia  matet  upon  the  cerebellum  and 
posterior  pert  of  the  ceretmim  should  be  left  undisturbed,  bo  that 
the  velum  interpositum  may  not  be  damaged.] 

The  nndei  surface  of  the  great  brain  or  Cerebrum  is  divided  into 
three  lobes  on  eiich  aide  of  the  median  line. 

The  Anterior  Iiobe  (Fig.  227, 2)  of  the  cerebrum  is  separated 
from  the  middle  lobe  bj  the  fissure  of  Sylvius,  and  from  the 
opposite  side  by  the  longitudinal  fieaure.  Its  under  surface  is 
hollowed  out  in  the  centre, and  tits  closely  upon  the  orbital  plate 
of  the  aknll.  It  presents  several  small  irrbtfiif  convolutions,  and 
close  to  the  median  line  the  extremity  of  the  amvolution  of  Oie 
hngiljidinal  JUture,  in  which,  about  half  an  inch  from  the  fissure 
and  parallel  to  it,  ia  the  olfactory  sulcus  which  lodges  the  olfactory 
peduncle. 

The  Uiddle  liObe  (Pig.  227,  18}  of  the  cerebrum  is  separated 
from  the  anterior  lobe  by  the  fissure  of  Sylviua,  but  is  continuous 
with  the  posterior  lobe,  the  division  between  the  two  being 
marked  only  by  the  border  of  the  cerebellnm,  the  under  surface 
of  which  is  now  seen.  It  occupies  the  middle  fossa  of  the  base  ot 
tiie  skull,  and  preseota  the  convolutions  forming  the  temporal 
lobe,  to  be  afterwards  described. 

The  Foeterior  Iiobe  is  not  divided  from  the  middle  lobe  by 
any  marked  fissure,  but  is  that  part  of  the  cerebrum  which  is 
above  the  cerebellum. 

It  will  be  most  convenient  to  examine  the  several  structures 
found  in  the  base  of  the  brain  in  front  of  the  pons  Varolii  frx>m 
before  backward,  first  in  the  median  line  and  afterwards  on  each 
side.  In  the  median  line  from  before  backward  are — (1)  the 
longitudinal  fissure  ;  (3)  the  lamina  cinerea  ;  (3)  the  optic  com- 
missure ;  (4)  the  tuber  cinereum  (with  the  infundibulum  and 
pituitary  body)  ;  (U)  the  corpora  albicantia ;  (6)  the  locus  per- 
foratus  posticus. 

On  each  side  from  before  backward  are — (1}  the  under  surface 
of  the  anterior  lobe  of  the  cerebrum,  with  (2)  the  olfactory  bulb 
and  the  olfactory  peduncle  retting  in  the  olfactory  sulcus  ;  (3}  the 
optic  neiTs  (in  front  of  the  commissure),  and  (4)  the  optic  tract 


1)16  ujisi; 


Fis-  227.-Tho  bast-  of  lli,i  biaiii  [from  nirMhfvld  and  LeveUl,:), 


-  LoD^Ltudiiiiil  fissure, 

!,  2.  Interior  Inbca  of  cerolinuH. 

I.  Olfactorj-  bulb. 


).  Third  nerve. 
).  Corpus  olbiti; 
I.  Founhnem 
!.  I*cuipCTfor[ 


3.  Fifth  !!<..._. 
(.  Crufl  cerebri. 
I.  Suth  nctTc. 


IC.  Pom 

17.  ri.rtioduniof  7th. 

18.  Middle  lobe  of  corebrum 

19.  Portio  molliB  of  7th, 

20.  Anlorior  piTaniiJ. 

21.  Glo!™-iih»"nngcal  nerve 

22.  01iviu-)-hodj-._ 

24.  LatiTal  tnicl. 

26.  Digastric  lobe. 

27.  Hvpoglo«snl  nervi!. 

28.  CJrebidlum, 

29.  Aiujcdala. 
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(behind  the  commissure) ;  (5)  the  locus  perforatus  anticoa  dose  to 
the  commencement  of  (6)  the  fissure  of  Sylvius ;  (7)  the  cms 
cerebri  diverging  from  its  fellow,  with  the  commencement  of  the 
transverse  fissure  to  its  outer  side  ;  (8)  the  third  nerve  appearing 
between  the  divergent  crura  ;  (9)  the  fourth  nerve  winding  round 
the  cms ;  (10)  the  under  surface  of  the  middle  lobe  of  the 
cerebrum. 

The  Longitudinal  Fiasxire  (Fig.  227,  i)  is  the  terminal 
portion  of  the  fissure  which  divides  the  upper  surface  of  the  brain 
into  the  two  hemispheres.  It  separates  the  anterior  lobes  of  the 
cerebrum,  and  if  these  are  drawn  apart  a  white  body  will  be  seen 
at  the  bottom  of  the  fissure,  which  is  the  corpus  callosum ;  the 
anterior  part,  around  which  the  anterior  cerebral  artery  turns, 
being  known  as  the  genu,  and  the  central  portion  continued  into 
the  lamina  cinerea  as  the  rostrum. 

The  Lamina  Cinerea  (Fig.  227,  4)  is  a  thin  grey  layer,  con- 
tinuous with  the  imder  surface  of  the  corpus  callosum  and  pro- 
longed to  the  margin  of  the  02>tic  commissure.  This  is  often  torn 
in  removing  the  brain. 

The  Optic  Commissure  or  Chiasma  (Fig.  227, 7)  is  the  point 
of  communication  between  the  two  optic  nerves.  The  fibres  of 
each  optic  tract  have  the  following  arrangement :— The  outermost 
fibres  pass  to  the  optic  nerve  of  the  same  side  ;  the  middle  fibres 
decussate  with  those  of  the  opposite  side  forming  a  figure  of  X, 
and  pass  to  the  optic  nerve  of  the  opposite  side ;  the  most  internal 
fibres  are  reflected  back  to  the  brain  along  the  opposite  optic  tract 
behind  the  cross  arrangement,  and  a  few  fibres  of  the  optic  nerve 
pass  in  front  of  it  from  one  eye  to  the  other. 

The  Tuber  Cinereum  (Fig.  227,  8)  is  a  grey  body  placed  im- 
mediately behind  the  optic  chiasma.  Projecting  from  it  is  the 
infundibvXum  (funnel),  a  tube  connected  with  the  pituitary  body, 
which  is  generally  left  in  the  sella  turcica  upon  the  removal  of 
the  brain.  The  infundibulum  communicates  with  the  third  ven- 
tricle of  the  brain  by  its  upper  end,  and  in  the  foetus  opened  into 
the  hollow  pituitary  body,  but  is  closed  below  in  adult  life. 

The  pituitary  body  (if  left  attached)  will  be  seen  to  be  solid  in 
the  adult,  and  to  consist  of  two  lobes  of  a  reddish  colour.    The 
anterior  lobe  is  the  laiger  and  is  oblong  in  shape  ;  th.<&  ^^^RRiusc^ssc. 
lobe  is  rouncL 
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The  relation  of  tlie  inrundiboluiii  and  pituitary  body 
luljer  cinereum  will  ba  lietter  nnderBtood  by  referring  to 
vurtica]  eectioii  of  lije  lirain  (Fir.  236,  20). 

The  Corpora  Albicuitia  ur  MamnuUaria  (Fig.  2S7.  ia)'iri< 
tivo  white  bodies  resembling  stnnll  peaa,  whith  ure  ploeeil  bctWffs 
the  two  onmi  cerebri.  They  are  formed  by  the  anterior  cnm«l 
the  fornix  wbich,  aa  will  he  afterwards  KCtn,  descend  to  tfae  bw 
of  the  brain  and  tbere  make  a  sudden  twiat  ujion  tbeoieelves,  thni 
foniiing  the  boJiea.  Upuu  secljon  grey  matter  will  b^  found  u 
the  interior  of  each  body. 

The  IfOCOB  Ferforatua  Fosticua  (Fig.  227,  la)  (Pons  Tarini* 
is,  placed  in  the  angle  between  the  two  crura  cerebri.  It  is  com- 
posed of  grey  matter,  and  i>  perforated  by  nutnerous  ressels  gcmg 
to  the  thalamus  opticus. 

The  several  Btruetnrea  which  have  been  envinierated  in  ihe 
median  line,  viz.,  lamina  cincrea,  optic  chiasnia,  tuber  ciaereum, 
corpora  albicantia,  and  locus  perforatua  posticus,  are  all  includal 
within  the  area  of  the  circle  of  Willis,  and  also  form  the  floor  of 
the  third  ventriclu  of  the  brain,  as  will  be  sei'n  on  referring  to  a 
vertical  scrtion  {Fi;,'.  2:(S). 

The  Olfactory  Peduncle  {First  nerve)  (Fig.  227,  3)  is  of  a 
priiim.ilic  fihapo  and  is  vury  soft,  being  destitute  of  neurileuinn 
and  only  held  in  its  place  by  a  reflection  of  the  anicluiuid.  Tlie 
pe<luncle  has  thite  roots,  two  white  and  onr  i:n:y.  The  external 
root  (white)  parses  acro^^  the  fUsuic  of  Sylvius  in  tlie  niiddle  lolx.-, 
and  may  be  traced  to  the  corpus  Blriatuni ;  tlic  internal  rt>iit 
(white)  goes  to  the  inner  side  of  the  anterior  lobe  ;  the  luiildle 
iiK)t  (grey)  passes  to  the  papilla  of  ;,'rey  matter  in  Ihu  olfactcjry 
eiilcuH. 

The  Olfactory  Bulb  (Fig.  227,  3)  is  formed  upon  the  extremity 
of  tlie  olfactory  iie-bnicle.,  and  from  it  tho  brancliea  of  the  olfactoiy 
nerve  arise  wliicli  descend  to  the  nose.  It  is  coinpised  of  gn^v 
matter,  i*  ovut  in  siinpe,  and  rests  iijion  the  cribrifurm  plute  of 
the  ethmoid  bone. 

The  Optic  or  Second  Nerve  (Fig.  227,  7)  jiasses  from  the 
ojitic  commissure  to  the  eye-ball,  wlicru  it  is  lost  in  the  retin.i. 
It  is  n>und  and  linn  and  is  invented  by  a  slienth  i>f  iliir;i  mater. 
It  Iws  been  shown  that  each  optic  nerve  Ii.t  libiva  deri\ed  from 
the  opposite  as  well  an  fioui  its  own  side  vf  the  boiiy. 
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The  Optic  Tract  (Fig.  227)  is  a  flattened  band  connecting  the 
optic  commissure  with  the  brain.  It  can  be  seen  disappearing 
around  the  cms  cerebri  and  beneath  the  middle  lobe,  and  will  be 
afterwards  traced  to  the  corpora  genictUata,  to  the  optic  thalamus, 
and  to  the  corpora  quadrigemina. 

The  Locus  Perforatus  Anticus  (Fig.  227, 6)  is  situated  close 
behind  the  olfactory  nerve  and  at  the  inner  end  of  the  fissure  of 
Sylvius.  It  is  composed  of  grey  nervous  matter,  and  is  perforated 
by  numerous  small  branches  from  the  middle  cerebral  artery. 

The  Fissure  of  Sylvius  (Fig.  227,  5)  runs  outwards  between 
the  anterior  and  middle  lobes  of  the  cerebrum,  and  is  occupied 
by  the  middle  cerebral  artery.  It  corresponds  to  the  margin  of 
the  lesser  wing  of  the  sphenoid  bone  when  the  brain  is  in  sHuy 
and  is  divided  into  two  portions  on  the  outer  aspect  of  the  brain, 
which  will  be  subsequently  traced.  At  the  bottom  of  the  fissure 
will  be  seen  a  few  nearly  straight  convolutions  {gyri  operti)  aggre- 
gated together,  to  which  the  name  Island  of  Beil  or  central  lobe 
has  been  applied. 

The  Crus  Cerebri  (Fig.  227,  14)  (peduncle  of  the  cerebrum) 
is  one  of  two  large  white  bodies,  which  appear  at  the  anterior 
border  of  the  pons  Varolii  and  diverge  to  enter  the  under  surface 
of  the  cerebrum.  It  is  continuous  with  the  anterior  columns  of 
the  spinal  cord  through  the  pons  Varolii  Winding  roxmd  each 
crus  are  the  optic  tract  and  the  fourth  nerve,  and  between  the 
two  crura  is  the  interpeduncular  space  containing  the  tuber  cine- 
rerun,  the  corpora  albicantia,  and  the  locus  perforatus  posticus. 

The  Third  Nerve  (Fig.  227,  9)  (motor  oculi)  is  a  good-sized 
nerve,  which  appears  with  its  fellow  between  the  crura  cerebri  in 
front  of  the  pons  Varolii.  The  fibres  are  connected  with  the  grey 
substance  of  the  crura  (locus  niger),  and  may  be  traced  to  the 
floor  of  the  fourth  ventricle. 

The  Fourth  Nerve  (Fig.  227,  11)  (trochlearis  vel  patheticus) 
is  the  smallest  of  the  cranial  nerves,  and  winds  round  the  crus 
cerebri.     It  will  be  afterwards  traced  to  the  valve  of  Vieussens. 

The  Pons  Varolii  or  Annular  Protuberance  (Fig.  227, 16) 
is  the  large  white  body  immediately  behind  the  crura  and  in 
front  of  the  medulla  oblongata.  It  is  more  or  less  convex  from 
side  to  side,  but  is  slightly  grooved  along  the  middle  line  by  the 
basilar  artery.    On  each  side  is  a  round  thick  process  of  white 
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&l>rt»  pawng  obliqaely  outwards  and  Lackwarda  to  tiie  cen- 
bolliun,  vhich  b  the  cnti  eerebelli  or  prwxttu*  a  cerebtUo  ad  j-onlm. 
Siuerging  from  the  side  of  the  pans  is  the  filtli  nem^  and  otv> 
lying  it  (in  this  position}  is  the  alxth  pair  of  nerves. 

The  Fifth  Kerve  (Fig.  227,  13)  (ttifacial,  trigenuDKl)  is  tt* 
largest  of  the  ctauial  nerves,  and  consiats  of  two  poitions,  motui 
nnd  MDsory,  of  whirU  the  motor  is  the  smaller  and  the  astsiar. 
The  nerve  arises  froui  the  aide  of  the  pons  Varolii,  &  few  libra  (f 
which  intervene  hetween  llie  two  roots ;  bnt  its  deep  origin  as 
he  traced  to  the  floor  of  the  fmirth  ventricle. 

The  Sixth  Nerve  (Fig.  S2T,  15)  (abdncens  ocnli)  arises  &11B 
the  aiiteiioT  pyramid  of  the  medulla  oblongata  close  to  tin 
posterior  border  of  the  pone,  and  elightlj  from  the  pona  itsll 
It  may  be  traced  deeply  to  a  nucleus  in  the  floor  of  the  fbiuft 
ventricle. 

The  Uadulla  Oblon^ta  (Fig.  237)  is  the  npi^er  port  of  ^ 
Bplncd  cord,  and  extends  &om  the  npper  border  of  the  athks  to  lit 
lower  border  of  the  pone,  being  about  an  inoh  and  a  qnutein 
length.  The  medulla  oblongata  contains  all  the  elements  of  fli* 
spinal  eoiJ,  wliicli  nre  continued  lhroii;jli  it  to  Ihu  j,aeat  brain, 
and  Ima  in  addition  a  special  bcKly,  the  ulive  or  oiivarv  body.  It 
will  be  impossible  I0  see  more  than  the  Knporficial  anatomy  nf 
the  medulla  at  thU  Rtagc,  the  1**1  will  be  taken  with  the  ilissct- 
tion  of  tlie  eerebclluni, 

Tlie  medulla  is  divided  into  two  syniiiietrical  hah-e.s  by  t.n 
Aiilirior  MeiVian  Fmure,  wiiich  is  conliniiEius  \iitli  tlie  anterior 
fissure  ofthe  spinal  cord,  OneitluTsidoofthefissnreis  theromideil 
Anterior  Pijrawid  (wrjiii*  jitjraniidak)  (20),  which  is  eonlinuous 
with  the  anterior  column  of  the  eord ;  the  two  iinterior  pyramids 
decusaateacrosslheiiiedJ.infissuroat  the  lower  part  of  the  medulla. 

Tlic  Lateral  TrtiH  (24)  is  continuous  with  the  lateral  column  of 
the  sinnal  conl.  At  the  lower  part  of  the  medulla  it  is  broad, 
and  U  ]daced  between  the  anttTior  jijTanjid  and  the  restifonii 
body,  but  at  the  upper  [lort  it  is  narrowed  and  jmshed  iLside  !.>v 
the  projection  of  the  olivary  body  between  it  and  the  anterior 
pyramid. 

The  Olivanj  h<:dij  (22)  is  an  ovoid  projection  close  to  the  anlciior 
pynimid  and  imnieiliiitely  below  tlie  pons,  but  is  separated  t'v  a 
Sroove  from  the  aurroanding  parts.     Some  white  fibres  arching 
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below  and  over  the  olivaiy  body  have  bem  called  the  arcifomi 

The  Rtitifom  body  is  only  aljghtly  a 
medulla  in  this  t' 
fourth  ventricle. 

The  Seventh  Nervs  (Fig.  2ST)  coneiatB  of  two  portioua,  the 
portiodura  or  Facial  nerve,  and  the  jwriio  Toollii  or  Auditory  nerve, 
the  facial  being  anterior  and  the  auditoiy  posterior ;  and  between 
the  two  is  a  minute  nerve  which  hoa  been  named  pan  iailermiedia 
and  joins  the  facial  nerve. 

The  portio  dura  (17)  is  round,  and  smaller  than  the  portio 
mollis ;  it  arises  trom  the  lateral  tract  uf  the  meftidla  obloi^ta 
close  to  the  pons,  and  slightly  from  the  pong  itself.  The  deep 
origin  can  be  traced  to  the  floor  of  the  fourth  ventricle. 

The  portio  hmUw  (19)  is  flat^jii'd  and  very  soft  owing  to  the 
absence  of  neurilemma.  It  arises  from  the  floor  of  the  fourth 
ventricle  and  from  the  restifonn  body,  around  which  it  winds  to 
join  the  facial  nerve.  The  deep  origin  of  the  nerve  ia  partly  from 
the  auditory  nucleus  in  the  floorof  the  fourth  ventricle,  and  portly 
irom  the  posterior  pyramid  of  the  medulla. 

The  Eighth  Nerve  (Fig.  227)  consists  of  three  portions,  the 
Qlosso-phaiyngeal  nerve,  the  Pneumo-gastric  nerve,  and  the 
Spinal-accessory  nen-e,  which  lie  in  that  order  &om  before 
backwards. 

The  Gloao-pltaryngtal  nerve  (21)  is  the  smallest  of  the  three 
uerves,  and  arises  from  the  lateral  tract  of  the  medulla  oblongata 
by  three  or  four  flbrillra. 

The  Pnettmo-gastric  or  Vagut  nerve  (23)  arises  from  the  lateral 
tract  below  the  glosso-pharyngeal,  by  a  number  of  fibrillra  which 
unite  to  form  a  single  nerve.  This  lies  parallel  to  the  glossO' 
pharyngeal  nerve  and  upon  (in  this  view)  &  small  lobe  of  the 
cerebellum,  which  has  therefore  been  called  the  lobe  of  the 
pneumo-gastric  or  Jloceuixu. 

The  Spinal-acctiiory  nerve  (2;)  arises  partly  &om  the  medulla 
and  partly  &om  the  spinal  cord.  The  upper  part  (acoessoiy  to 
vagus)  arises  by  fine  fibrillas  below  the  origin  of  the  pnenmo* 
gastric  for  the  whole  length  of  the  medulla.  The  spinal  portion 
(Fig.  2S5,  9)  arises  by  fine  fibrillse  from  the  aide  of  the  spinal 
cord  between  the  li^unentnm  denticuUtum  and  the  posterior 


G92  EXTBRtOK  DP  THE  BIUIK. 

rouU    of  the    Bpinai    nerves,    bx    low    as    the    sixtli    cerrieil 

The  deep  origins  of  llie  eighth  pmr  may  he  traced  to  spejil 
mclei  in  the  floor  of  the  fourth  vantricle.  The  spinal  fitite*  m 
coniitcted  witli  thi:  t,Tcy  mntter  of  the  spinal  i-onL 

The  Kinth  or  HTpoglOBsal  Nerve  (Fig.  227,  27}  arises  It 
numerous  fibrillm  from  tlu'  yniove  lietween  the  anterior  pyiamiil 
mid  the  olivary  body.  The-  utrve  consisls  of  two  bundles  whirf: 
pierce  the  dura  matt'r  si-piirately.  The  de*p  fibres  rany  lie  ttKtA 
to  a  special  nucleus  at  Uie  lowc-r  part  of  the  foaKh  ventricle. 

[By  alidng  Aown  the  pons  Varolii  the  arrangement  of  its  trattt 
verse  and  lonj^tudinal  iilires  maj  be  seen.  The«e  mrv  in  altemtb' 
layers,  the  transverBi;  being  continuoue  with  the.  cmra  cerefilii 
and  the  longitudinal  with  the  fibres  of  the  conl  anil  the  avn 
cerebri.  On  slicing  one  of  the  crura  cerebri  ileeplj,  a  matt  (rf 
grey  matter  (louus  niger)  will  be  found.] 
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Tl      Upper  Su  face  of  the  Bra'n  [F'        22S  and   229)  i- 

n       n  li  o   h  n     pi  ores  l.y  the  (on;)!- 

n  f       d   h    bn  n  I  es  iif  the  anterior 

ar  I  I         m      hen*  the  white  corpus 

ca  8    n  ni  of    I       o  ^-iludinal  fis=iire. 

Th      u       e    f    h       n  n    ked  hv         0       "hs,  the  interv.ila 

b         nwhhneca  hlia       ■<-cently  acquir.1l 

Bth     n     npotane  rumlndal       ice,  altliough  the 

arra  g   nent  of  the  oue      not    re       1}  tlie  SiiniK  in  auy 

no  o  d       f  I     sa  in. 

The  J-issiirc  of  t^yhiiii  (r)  which  was  seen  .it  the  base  of  (he 

brain  (]i,  610),  8e[KiTatin;^  the  anterior  from  the  middle  lobe,  can 

now  lie  traced  out,  and  will  be  seen  to  divide  into  two  portions, 

the  posterior  or   hnrizoiital  whicli  runs  between  the  front;d  i,f) 

and  temporal  (t)  lobes,  and  the  nnti'ri'T  or  vertical  (r)  wliicb 

ascends  bctweuu  tile  frontal  convolutions.     Posterior  to  this  por- 


Fig.  228.— Uppcrnufoccaf  tli«bmuiof  ubiuhwoiiiui  {from  Uuitudl)- 
A.  Lobule  of  iupn>iiiarpiiBl  con' 
Tolution. 

6.  Angular  caoralntion. 

7.  Upper  eitenml   temporal  con- 


€.  Centnl  lobe,  or  Island  of  Bcil. 
F.  Frontal  lobe. 
P.  Pariclal  lobe. 
0.  Occipital  lobe. 
T.  Temporal  lobe. 
«.  Anterior  diviaion  of  fiimra  of 
Bylviiu  (antero-pDjietal). 


d,  Fitsuro  oFBoUndo. 


r.   Sjlvii 


Cl- 


f.  PaialleL  fiunre. 

g,  Inrerior  temporal  f  naie. 
A,  Parietooccipital  finun. 

1.  Lowfr  frontal  coDvalatum. 

2.  Middle  frontal  convolutiiin. 

3.  Upper  frontal  conyolntion. 

4.  Ascending  frontal  nniTolution. 
6.  Aaccnding  parietal  conTolution. 
6*.  Lobule  of    ascending   peristal 

conTolution. 
i'ST.  Bupra-nurguulcoDTOlaUon. 


9.  Lowar  external  temporal   co 

10.  Uppei  occipital  conTolution. 

11.  iTiddle  occTpilal  conrolutian. 

12.  Lower  occipital  convolution. 
a.  Pint  crupper  external  connei 


volution. 
■f.  Third  eiternal  connecting  eoa- 

Tolntion. 
S.  Fourth     eitemol 

eonvolutiou. 
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tion  of  tlie  fisaura  of  Sylvius  is  a  'WQlI-morked  gfoom,  the  jbMN 
of  Itolajido  (rf)  which,  beginning  at  the  margin  of  the  loogitudiiul 
fiaNure,  runs  downwanl  ami  forward  near]}-  to  the  horinwtii 
Sylviiui  fissure,  being  bounded  in  front  totd  behind  by  two 
and  well-marked  cunvolutiona,  and  separating  the  £nintal  IrM 
the  porietAl  lobe. 

The  FarcUUl  Fitittn  (/)  is  a  well-marked  tiEaure  ponlld  M 
and  below  the  horizoatol  eylvian  fissure,  and  ruuniag  bet 
the  convoliitionB  of  the  temporal  lobe. 

The  Fronlal  Lolx  [f)  contoina  one  well-marked  rertical  «•■ 
volution  hounding  the  fissure  of  Rolando,  and  CAllcd  the  omm 
frontaX  conwhtHon  (4),  with  three  more  or  less  bomontol  m 

Fig.3SS. 


Etudicil  with  it. 

Xetc.—lu  onlcTlo  fiicilitnlc  Ihe  stud v  of  the  convolutions  of  the  brnin.  I 
have  tvniltd  myself  uf  J[r.  MnrshnU's  iwrmission  lo  enpv  two  drawing 
from  his  iiapiT  on  Ihp  brain  of  a  busli  nuninn  ("  rhilnaoiilii.al  Trans,,' 
ISG'I),  so  tl.»t  the  etuilent  in^iy  hare  (he  simplest  form  fur  reference  when 
Btuclying  Uic  more  complex  bmin  of  Europeaiia. 
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lutions  in  front  of  it,  named  respectively  lower  {i),  middle  (2),  and 
upper  (3)  frontal. 

The  Parietal  Lcibe  (p)  contains  one  well-marked  vertical  con- 
volution posterior  to  the  fissure  of  Rolando,  and  called  the  ascend- 
ing parietal  convolution  (5),  with  three  more  or  less  horizontal 
convolutions  behind  it,  named  respectively  the  parietal  lobule, 
the  supra-marginal  lobule,  and  the  angular  gyrus. 

The  Parietal  Lobule  {$')i3  continuous  with  the  ascending  parietal 
convolution,  and  lies  along  the  maigin  of  the  longitudinal  fissure, 
being  connected  to  the  upper  part  of  the  occipital  lobe  by  the  first 
annectent  convolution  (a). 

The  Suprormarginal  LchrUe  (a)  lies  below  the  preceding  and 
above  the  fissure  of  Sylvius.  It  is  very  variable  in  shape  and 
size,  and  is  connected  posteriorly  with  the  following  convolution. 

The  Angular  Gyrus  (6)  is  posterior  to  the  supra-marginal  lobule 
and  is  very  irregular  in  form.  Behind  it  is  connected  with  the 
occipital  lobe  by  the  second  annectent  convolution  (fi). 

Between  the  ascending  parietal  convolution  and  the  supra- 
marginal  lobule  is  the  commencement  of  a  fissure  named  by  Turner 
intra-parietalj  which  takes  a  curved  course  between  the  convolu- 
tions of  the  parietal  lobe. 

Tlie  Temporal  Lobe  (t)  contains  three  well-marked  horizontal 
convolutions.  The  first  (7)  lies  between  the  fissure  of  Sylvius 
and  the  parallel  fissure,  and  the  second  (8)  and  third  (9)  are  imme- 
diately below,  separated  from  one  another  by  the  inferior  temporal 
fissure. 

The  second  and  third  temporal  convolutions  are  connected 
with  the  occipital  lobe  by  the  third  (y)  and  fourth  (d)  annectent 
convolutions. 

The  Occipital  Lobe  (o)  is  continuous  with  the  temporal  lobe, 
and  contains  three  badly-defined  convolutions  placed  horizontally, 
and  named  first  (10),  second  (11),  and  third  (12). 

[A  slice  of  brain  substance  about  an  inch  thick  is  to  be 
removed  from  the  ri^t  hemisphere,  when  the  centrum  ovale 
minus  will  be  exposed.] 

The  Centrum  Ovale  Minus  is  the  oval  mass  of  white  cerebral 
matter  surrounded  by  conyolationB|  which  forms  the  hemisphere. 
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Tlie  convolntjoiu  will  be  ami  to  hare  a  cortical  la]mDfgHf 
aul>Bbincc  aupcrficiuJ  to  thcirwliite  Halwbuiee,  which  ia  coutiniu'ci 
vith  the  c«titro  of  the  henuBphere.  Niuuerous  minute  poiiitt 
will  be  aeui  on  the  surface  of  the  white  matter,  vhirh  an  the 
pu7ida  viucttloia  or  oriflcts  of  niinnte  Llood- vessels,  hum.  wbit^ 
blood  exudes  in  the  revent  condition. 


Tbg  Inner  Surpace  of  trb  UEUispRsitG. 

tiiy  Blicing  off  one  hemisphere  to  tliu  level  of  the  ootj^ 
uhixni,  a  side  vit-w  of  the  opiiosite  hemisphere  will  be  obtaineJ, 
but  to  complete  the  sCudj  of  the  innei  surface  of  the  >.«».^j^*. 
a  aeLtion  of  a  burtleiied  brain  shouUl  be  ivferreil  to.] 

The  Innsc  Surface  of  the  Hemuphere  (Fig.  230)  d  it 
onterioi  part  presents  two  large  convolutiona,  the  upper,  ttf 
marginal  eonvoltUitm  (i)  (convolstioiL  of  lengitudinol  Iibsok),  ukI 
the  loiver,  the  convolution  of  Ike  corptv  calloiwia  (2I  or  ^ijrtu/nrhi- 
caluf,  separated  by  the  callosii-marijiim!- finsiire  (i;  m),  which  reatl.t' 
the  luai^in  of  t)ie  hemispbeii;  and  boiiiida  the  marginal  coniv- 
lution  pusterioi'l)-. 

The  Gijrus  Furnicixliii  (;)  is  a  weU-iiiarked  cuniolution,  whiib 
begins  at  the  anterior  jierforiited  space  in  Ihe  l.a.-e  of  the  brain. 
and  winds  round  tlie  corpus  callosuin  to  the  jwslerior  ])ort,  wlirr' 
it  Iwcomfc.s  conlinuoiis  ivith  the  upper  internal  temporal  ivin- 
volution  or  uncijiuto  yyrus. 

Posterior  tn  the  marginal  convolution  and  continuous  hvV'" 
with  llie  rjijrm  fomicalas  h  the  jiiw^rafe  iote  (q),  which  issepiirate^ 
fajni  the  uccipiliil  lobe  (o)  by  the  parido-occipital  Jixxun  (p  o",  a 
continuation  of  the  iiasure  of  the  same  name  seen  esteruallv. 

The  Occipititl  Lobe  (0)  'm  triangular  in  shape,  and  is  placeJ 
Iwtween  tbo  paricto- occipital  and  the  cjdearine  fissure  (c),  ivhiih 
aepajiili's  it  from  tlic  internal  convolutions  of  the  teiuporil 
lobe-  (T). 

The  Calearine  Fissure  (u)  of  Hnxley  runs  below  the  occipital 
lohe  to  the  exdeniity  of  the  gyrus  fomicatus,  bein^  joined  laidwav 
by  the  jwirielo-wcipital  fissure.  It  is  an  important  fissure,  siniv 
it  corresponds  to  the  projection  called  the  hij^oaimjiui  minor  in 
the  posterior  cornn  of  the  lateral  ventricle. 
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Tlie  InUmaX  Temporal  Conmlutioni  form  the  lower  part  of  the 
inner  wall  of  the  hemisphere,  iind  are  continnona  with  those  of 
the  temporal  lobe  externally.  The  moat  important  is  the 
Uitcittalt  Gyna  (3)  which  ia  immediatelj  below  the  catcorine 

Fig.  230. 


fissure  and  runa  horizontaUy  forward,  hecoming  united  with  the 
gyms  fornicatua  and  passing  in  front  of  the  fascia  dentata.  It 
then  makes  a  sudden  bend  backward  for  half-an-iuch,  this  book- 
like process,  from  which  it  derives  ita  came,  becoming  united  with 
the  tieniii  hippocampi. 


Fig.  230.~Ths  inner 

F.  Frontal  lobe. 

P.  FurieUl  lobe. 

Q.  Quadnte  lobe. 

O.  Ociiipital  lobe. 

T.  T,  Temporal  lobe. 

C.  U,  Calloao-margiiul  flnme. 

P.O.  Parieto-ocripitil Eaiurc. 

C.  C.  Calcarino  Guure. 

Co.  ColUtenl  fiaaure. 

1.1.  Haiginal  conToIul!aii, 

2. 2.  Gyrua  (omicitui. 


3.  3.  Uncinata  gjnia. 

4.  Dentate  coaTulution. 

6.  ITnitcd    corpua    calloanm   and 

6.  Genu  of  corpiu  calloanm. 

7.  Cavity  of  lateral  reDtricle. 

5.  Fornix. 

9.  Tbalamut  with   corpon   geni- 

colnta.  fc       , 

10.  Faaeia     denlata     in     dentate 
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The  Gollattral  FiuuTe  (Co)  Hepautttea  this  last  coiiTolatiaD  from 
the  infarioT  temporal  convolutions,  which  are  very  inegolai.  ll 
causes  tbe  prominence  in  the  descending  comu  of  the  laleni 
vcntricli!  known  as  the  tmitt^nlia  collaitnilU. 

The  I.knlalt  Fissure  (lo)  id  tbst  uunediately  al>ove  tLe  imdiuW 
gyruH  which  lodg^  the  fatcia  dttUata,  uul  comesponda  to  tlie 
hippocaanpat  major  in  the  desccniling  conm  of  the  lateral  ventridt 
Immediotely  aboTe  tUia  U  a  small  4entnU  (onvotation  (4),  unW 
with  the  Uonia  hippoi'aiu[ii  anil  conliuuuua  below  with  llu 
iiiK^inate  gyms. 

The  I\tebior  oc  tee  Braik. 

The  CenlTjm  Ovale  Mujtu  b  «cen  by  slicing  the  oppontt 
bemispbere  to  tbe  level  of  tbc  corpus  cnllusum.  It  ja  tlia  gntt 
wliitc  loa^  formed  by  the  contiuuatiun  of  the  fibres  of  the  eoipa* 
tallosiini  into  the  hemisplieres,  the  grey  touvolutiona  smroimdjDg 
iw  circumference. 

Tlie  Corpus  Calloeum  (Fig.  231,  4)  forms  the  groat  coramis- 
pure  of  tlie  brain,  niid  consiyt?  nf  fibres  passing  transverselv  fprni 
oiii'  Itemisphi-le  to  the  olher.  It  is  ne.iror  the  anierior  tlian  tlif 
posterior  extremity  of  th«  brain,  and  in  tin-  median  line  forms  tht 
(liMir  of  the  longitudinal  lissure,  iH'ins  slijjlitly  iirched  from  bi-fore 
backwards.  On  a  vertical  section  (Fij;.  iiO,  6)  it  will  be  seen  U) 
bend  abruptly  anteriorly,  to  pass  to  the  base  of  the  brain,  thus 
forming  the  {Kim,  and  to  be  continuous  ])osleriorIy  in'th  the 
siibjoceut  fornix  by  a  thiekcued  portion  which  has  lieea  called  the 

On  the  surface  of  the  corpus  eallosum  and  izi  the  middle  line  is 
a  lougitudinol  depruM^ion,  the  riqihe,  wbiLh  is  boundeil  on  each 
eidi!  by  the  slight  projections  called  the  mnvs  cfLuiiciii.  Exttr- 
nally  to  these  ai-e  some  tiansverso  markii[t;«  called  the  lint<r 
IraiisTcrsiF,  which  are  ci'ossed  beneath  the  gynis  foniitatus  by  the 
longitudinal  fibres  lonuiiig  llie  .:on.l  h-i,ul  0/ lleit. 


Thk  Lateral  Ventricles. 

[To   open   tbe   <:a\\\\-   in  each   hvniisphere  called  tbe    lateral 
veattide,  the  corpus  taUosuui\s\D\K  fix.;\\a-i ta\ \.'v,-i;,,u,-ii  about 
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Imlf-on-inch  from  the  middle  line,  until  the  delicate  wrotiR 
membrane  lining  the  ventricle  lit  seen  ;  the  handle  of  the  Hcalpel 
ehould  then  be  used  to  reflect  the  Lrain  Huhatance  and  expose  tlie 
tavity,  which  bends  from  the  mediaji  line  in  front,  and  towards 
it  behind.] 


The  Lateral  Ventricle  (Fig.  231)  consists  of  a  em 
and    three    coniua,  anterior,  posterior,  and   dowendi 


tmlcc 


Fig.  231. — Lateral  Tentrielea  of  th«  brain  (from  Hirachfeld  aod  Lovcille). 


3.  Fifth  ventriclo. 

3.  Corpus  ilriatiita. 

4.  Corpus  callosum,  rcflwted. 
6.  Foramen  otMoDro. 

6.  Tieniu  ■emiFirculnria. 

7.  Thaliinius  (opticus). 

8.  Choroid  pleiuB. 

9.  Corpus  nmbiiDtuiii. 


10.  Fomii. 

11.  Poiterior   extramity  of  corpus 

calloaum. 

12.  Commencement   •>(   descending 

13.  Vona  Qnleni. 

14.  Ilippocninpus  mimit, 

•fen.\.nt\B. 
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anterior  comn  turns  outward  in  the  anteriot  lobe  of  tlie  cerebrun. 
nnd  the  potterior  comn  turns  inward  in  the  pooterior  lobe  (J  li' 
carelirum,  thus  fonning  with  the  centrsl  portion  a  cavity  Bbapfi 
(oti  the  right  side)  like  the  italic  letter  f.  The  ventride  i' 
bounded  HUpeciorly  Ijy  the  ccirpns  callosum,  which  funna  it*  r/vl. 
the /oer  being  formed  by  the  Ibllowijig  parts  from  before  bid- 
wards— 1.  Corpus  Btriatum  ;  2.  TEoniasemiciicularia  j  3,  ThfllaBU 
{opticus) ;  4.  Choroid  plexus  ;  5.  Corpua  fimhriatum  ;  6,  Fonut 

The  Corpus  Striatum  (Fi|;.  S31,  3)  is  a  pyrifonn  body  villi 
the  greater  eud  forward,  and  constitutes  the  fuprri/»r  gm^im  fl 
tin  cerebrum.  It  in  grey  upon  the  eurfaw,  but  if  cut  into,  wil!  I* 
found  to  have  white  fibres  interaperBed  throughout  the  de^ 
imrtion.  (and  hence  the  name),  becoming  grey  again  at  the  undtf 
iiurface.  Tlie  two  corpora  striata  are  geparaled  posteriorly  by  ihe 
tivo  thalanii. 

The  Tnnia  Semicircularia  (Fig.  S31,  6)  ia  a  nanow  hBudoI  . 
white  matter,  which  becamea  slightly  widened  j 
connects  the  corpas  striatum  with  the  optic  thftlamui 

The  Thftlamue  (opticus)  (Fig.  231,  7)  is  .1  wliite  body,  which 
will  be  better  eeoii  in  a  subsenucnt  ilissectinu. 

The  Choroid  Plexus  {Fij;.  231,  8)  is  a  vascular  fringe  Iriu? 
upon  the  surface  of  the  thalamus,  ami  t:ontinued  into  ilit' 
descending  comu  of  the  lalorat  ventricle.  It  will  subse<juenll.v 
be  Keen  to  be  the  cd^e  of  a  process  of  [lia  mater  (veluiu  inter- 
positum),  which  lies  beneath  the  fornix.  By  drnwinp  genih 
upon  tile  choroid  ple.'jus  of  one  side,  it  may  be  shown  to  be  ii'ii- 
iiected  with  that  of  tlie  opposite  side  through  the  funrmai  -f 
Monro  (5),  an  opening  beneath  the  foniix  in  the  niiddk-  liui'. 

The  Corpus  Fimbria1»tm  (Fig,  231,  g)  ia  the  thin  edge  <>(  the 
fornix,  which  liowtver  does  not  present  any  linibria:!. 

jTii  SCO  the  fornix  thorouglily,  Ibe  remnant  of  the  corpu- 
callosum  in  the  middle  line  should  1)0  cut  through  trausver»'iiy 
ulHiut  iti  centre,  when  tiie  posterior  part  ia  tu  be  carefiUlv 
dissected  away  from  the  subjoci-nt  furnix.] 

Th.>  Fornix  (Fig.  231,  10)  is  a  tliiu  white  b.idy  ph;ce.l  benealli 
the  corpus  lallosuni  in  the  middle  line.  Anteiiorty  it  is  di\iJLil 
into  two  cmra,  w\i\di  \ias-^  to  the  ba^e  of  the  brain  to  fonn  thv' 
corpora  alljieanlia,  suii  wi.\\  \.e  B-lv^^v^raift  ^t^w.    ^^j^teriorly  it 
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is  incorporated  with  the  splenium  of  the  corpus  callosum,  and  is 
continuous  with  the  hippocampus  major.  The  fornix  is  separated 
from  the  corpus  callosum  in  front  by  the  septum  lucidum. 

The  lateral  ventricles  are  separated  from  one  another  by  the 
Septum  Luciduxn,  a  double  layer  of  white  cerebral  matter  grey 
externally,  containing  the  fifth  ventricle,  which  extends  between 
the  anterior  part  of  the  corpus  callosum  and  the  fornix,  being 
deeper  in  front  than  behind  (Fig.  236,  6). 

The  Fifth  Ventricle  (Fig.  231,  2)  can  be  shown  by  cutting 
through  the  septum  lucidum  with  a  pair  of  scissors  close  to  the 
remains  of  the  corpus  callosum,  which  must  be  turned  forward. 
It  lies  between  the  two  layers  of  the  septum  lucidum,  and  is 
deepest  in  front.  It  is  lined  by  a  delicate  membrane  which  in 
the  adult  forms  a  shut  sac,  but  in  the  foetus  communicates  with 
the  subjacent  third  ventricle. 

The  Foramen  of  Monro  (Fig.  231,  5)  is  the  communication 
between  the  two  lateral  and  the  third  ventricles.  It  is  placed 
beneath  the  anterior  part  of  the  fornix,  immediately  behind  its 
anterior  pillars,  and  the  choroid  plexus  has  already  been  traced  to 
it  (Fig.  236,  10). 

The  Hippocampus  Minor  (Fig.  232,  7)  is  a  projection  of 
variable  size  from  the  inner  wall  of  the  posterior  comu  of  the 
lateral  ventricle,  corresponding  to  the  cakarine  fissure.  It  is 
white  on  the  surface  but  grey  in  the  interior. 

[To  see  the  descending  comu,  the  side  of  the  brain  should  be 
freely  cut  through  opposite  the  point  at  which  the  choroid  plexus 
disappears  ;  this  being  taken  as  the  guide,  the  descendinc  comu 
can  DC  opened  along  its  side,  and  the  cavity  exposed  by  drawing 
the  parts  asunder.] 

The  Descending  or  Middle  Comu  (Fig.  232)  takes  a  curved 
course  downward  in  the  middle  lobe  of  the  cerebrum  and  beneath 
the  optic  thalamus.  Its  direction  is  at  first  slightly  backward, 
ajid  then  outward,  downward,  forward,  and  inward,*  and  it 
has  been  said  to  resemble  a  bent  fore-finger.  In  it  will  be  found 
the  continuations  of  some  of  the  structures  which  have  been  seen 
in  the  main  cavity  of  the  ventricle,  but  imder  difierent  names. 

*  Artificial  MemoT^^'BQlilgV 
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Tbc  Hippocampus  Hqjor  (Fig.  S32,  3)  in  continuODS  *rilli 
1I1P  fornix,  of  whii^h  it  may  be  conridcred  to  be  tlie  posirtiur 
[ifduncle.  It  ia  a  prominent  tionvca  body  comsponding  lo  tlw 
•lenlaUfisanrt,  and  winds  forward  to  the  extreinitj'  of  the  wirau. 
Its  anterior  ertreniity  ia  enlarged,  and  i«  marked  writh  mote" 
leM  dialinct  transveree  (troovea,  and  to  this  part  the  name  f«r 
Hippotamjn  (l)  luis  been  given,  from  its  iancied  nsenibLmis  to 
the  foot  of  an  animal. 

At  tbc  anterior  border  of  Hie  bippocnmpus  mnjor  ia  a  thin  V«wl 
of  white  ecrebral  nintler  continnoiiH  with  Uie  coi'ptiB  fimbriatam, 
but  now  called  the  T»ma  Hippocampi  (Fig.  233,  2).  Ky 
lilting  thL<  up  with  the  hnndle  of  the  Bcolpel  and  turning  it  sHilr. 
a  Bprrated  free  border  of  grey  nerrona  mntter  will  l)e  Keen,  irttlfh 
hai  been  cnlleii  the  Faxia  Ikntala  (4).  Tbis  is  the  grey  matter 
of  the  convolution  wliich  forms  tlie  pes  hippocampi,  a«  mar  be 
ween  by  making  a  tmnsverse  section  of  it. 

The  Choroid  Plexus  of  the  descending  conm  ia  contmnon 
with  the  choroid  plcxuH  of  ilie  Inlcral  ventricle,  nnd  ean  now  t>f 
seen  10  W  coniiecliil  vith  tl:' 


I   of    thf 


Tlir  Pes  Accessorius  ■ 
Eminentia  Collateralis  (Vi 
£);■,  5)   i^a  i.ioj.-.lion  of  v;., 


Vs  lupimonnipi. 
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])2tweeii  the  hippocampus  major  and  hippocampus  minor,  corre-   . 
spondiiig  to  the  collaUral  fissure, 

[By  cutting  through  the  fornix  opposite  the  foramen  of  Monro, 
it  can  be  carefully  lifted  up  with  the  handle  of  the  scalpel  and 
turned  backward,  when  some  transverse  marking  on  its  under 
surface  will  be  seen  (from  which  it  has  been  ciQled  the  Lyra), 
and  the  velum  interpositum  beneath  will  be  brought  into  view. 
By  carefully  scraping  away  the  brain  substance  with  the  handle  of 
the  knife,  tne  continuity  of  the  velum  interpositum  with  the  pia 
mater  through  the  great  transverse  fissure  may  be  demonstnitecL] 

The  Velum  Interpositum  (Fig.  23G,  3)  is  a  triangular 
process  of  pia  mater  carried  into  the  interior  of  the  brain  through 
the  great  transverse  fissure,  which  is  now  laid  open.  The  con- 
tinuity of  the  pia  mater  may  be  traced  upon  the  upper  surface  of 
the  cerebellum  and  the  under  surface  of  the  posterior  lobe  of  the 
cerebrum,  and  it  may  be  followed  through  the  descending  comu 
of  the  lateral  ventricle  to  the  base  of  the  brain,  where  it  appears 
by  the  side  of  the  cms  cerebri  (v.  page  519).  At  each  side  of  the 
velum  interpositum  are  the  choroid  plexuses  of  the  lateral  ven- 
tricles, and  in  the  centre  are  two  veins  (Veiice  Galeni)  which  open 
into  the  straight  sinus  of  the  dura  mater. 

The  Great  Transverse  Fissure  or  Fissure  of  Bichut 
(Fig.  236,  11)  which  is  now  opened,  is  the  slit  by  which  the  pia 
mater  enters  the  brain.  It  is  opposite  the  interval  between  the 
cei-ebrum  and  the  cerebellum,  and  reaches  forward  in  the  brain 
Ijeneath  the  fornix  and  corpus  callosum,  and  above  the  great 
ganglia  of  the  brain  (corpora  striata  and  optic  thalami).  The 
fissure  is  continued  downward  on  each  side  in  the  descending 
comu  of  the  lateral  ventricle,  and  reaches  the  base  of  the  brain  at 
the  outer  side  of  each  cms  cerebri 

[The  velum  interpositum  is  to  be  reflected,  when  the  two  small 
choroid  plexuses  of  the  third  ventrieU  will  be  seen  on  its  imder 
surface.  The  third  ventricle  will  now  be  seen,  and  behind  it  the 
corpora  quadrigemina  and  the  pineal  ghmd,  wnich  latter  is  vei^ 
liable  to  be  removed  with  the  velum  interpositum,  imless  it  is 
carefully  dissected.] 

The  Third  Ventricle  (Fig.  233)  is  the  wgwsfc  \».  "^^  -ssi^^iS^R. 
line  between  the  two  optic  thaAamL    \\a  tooJ  Ss^  Vsrov^^s^  "^"^ 
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■  fornix  and  velom  interposilum,  and  its  Jfiar  by  tlyt  Ifcnclcni 
trintained  within  the  circle  of  Willis  nt  the  base  of  the  linin,  to.. 
the  hmuna  dnereo,  oi'lio  chiaana,  tuber  cineremn,  coqKim  nlbi- 
lantia,  wid  locu*  perforatus  posticus  (from  befortt  tiockward*). 

The  anterior  boundivry  of  the  ventricle  is  formed  by  th« 
nnterior  commUsart  (5},  a  white  bond  between  tlie  Krocorpota 
Btrialo,  which  mny  be  seen  between  and  in  front  of  Lbe  l*o 
(interior  pillars  of  the  fornix  ;  the  potCmor  boimdaty  ia  llit 
jiuBUmor  tammiMiiTt  (Fig.  236,  14),  n  slender  white  band  betwwii 
the  two  optic  thslaitii,  which  may  be  seen  iuunediatoly  iu  ttvat 
of,  and  a  little  boncalb,  the  pineal  gland.  Stntchijig  ocniM  tbr 
Tcntriclo  between  the  two  optic  thalauii  is  the  middli  or  mtft  mf 
mismre  (7)  {frequently  lorn),  which  diTideji  the  ventride  intn 
two  portionB,  to  whitb  the  names  foramnt  commune  aiitmiu  awl 
foranun  commune  poslcriv*  are  sometimes  given. 

The  third  Tcntriclo  eonmiunicatee  with  the  two  lateml  tch- 
triclea  by  the  foramen  of  Monro,  and  with  tie  fourth  ventiicle  bj 
the  idr  a  Icrtio  ad  ijimrlnm  I'tiifriViiiiiM  or  nriuediiet  of  Svlvii>, 
which  passes  beneath  tin'  iH)steiiiir  tnmniissure,  the  pineal  fjluji'i, 
iindllie  corpom  quiidriyi'mina  (Fi^'.  i:)6, 16).  In  thi'  fa-tii.-;  tlk 
Ihini  vciiti'icle  eoniniuuicftte.I  iu  uddiliun  with  the  fifth  voiitiiJ.t 
and  with  the  infundibidum  (ili-r  i^il  -iiifuiKlibiitiihi). 

The  Thalamus  Opticus  (Fij:.  ia;i,  6)  U  now  fully  ciposnl. 
and  will  hv  ftn-n  to  lie  a  liii-;o  wliiti^  b'ldy  jibui-d  posleriorlr  !.■ 
the  coTinis  Ktrinluni  iitul  at  llie  side  of  the  lliiid  ventricle.  It  i- 
the  git'ot  Kan^dion  of  sciis;iti,>ii,  and  lias  been  si^eii  to  fonn  part  A 
ilie  floor  of  llie  lateral  ventricle  by  iis  iip[ier  Burf;;ce,  on  wUith  i' 
a  Blight  jut.iniiience  Cidled  the  luilerior  tubeiele.  Alonj:  tlu- 
inner  margin  is  a  n^trruu'  white  baTuI,  one  of  the  peilunch's  i  f  ili,- 
pineal  boily,  and  by  its  inner  surface,  which  Iwunds  the  ihiul 
ventricle,  it  Kiven  attaeliinenl  to  tlie  middle  nnd  posterior  cuin- 
luissures  of  the  third  ventricli',  the  posterior  piercing  its  miIi- 
stance. 

The  thalamus  uptiiiin  forma  the  riKif  of  the  desccniling  comu  of 
the  hileral  veiitiiiie,  niid  by  drawinj;  it  upward  on  the  side  upon 
which  the  1  iiriin  Ims  l-een  opeiied,  two  projeetions  on  its  iiudi^r 
Blirfacc  miiy  be  seen.  Thcr.'  are  the  C'lrpm-a  GenicvliUi  (exleniuni 
and  intemnni)  0!  ■w\\ic\\  v\vc  ovAct  owtX*  ftic\aT^'3.  ■&£  tumiui; 
the  Jmin  on  its  liidt  *«  ov^\t^sac\.■^^^■i^«T<siiS^\^  s.-R-t^-u*  ■0^,^ 
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under  Biygkce  of  the  optic  thalomna,  to  which  it  is  attached,  and 
will  he  fintnjt  to  divide  into  two  parts,  which  are  connected  with 
the  corpora  genjctdata  and  pass  on  to  the  corpora  qaadiigemina. 

The  Pineal  Body  or  Oland  (I'ig.  233,  lo)  (conarium)  is  a 
pink  body  of  a  conical  ehape,  lying  between  the  anterior  pair  of 

Fig  2T3 


Fig.  233.— Third  Tontricla  of  brain  (tiDja  Hinchfold  and  Leveill4). 


..  Coiwu  stristum  disaected. 

I.  Tim  T«ntrkle. 

t.  Anterior  crura  of  fornix  (cut). 

I.  Corpus  itriatom. 

i.  AnlerioT  conmiiiara   of   tUrd 

vrntricU. 
I.  Optic  thalamiu. 
'.  ittiddla  or  aoft  comniinure. 
).  Habenie  or  peduaclei  of  pineal 

!.  Third  Toatricle. 
).  Pimai  giand. 


11.  T 

12.  Corpora  quadrigemina. 

13.  TbIto  of  VieuHeni. 

14.  Fotirlli  Tentricle. 

15.  Anterior  sztrsmit;  of  luperior 

THrmiform  process. 

16.  Arbor  vitw  oereboIlL 

17.  Anterior  eitremity  of  ii 


r,3(i  • 

thi;  cnrpom  qiunbigeuiina  Biiil  above  the  jiosWrior  c 
tlip  thin!  ventricle.  It*  anti-iior  jiart  or  Imu*  is  connected  trtik 
tlie  innrgins  o[  tliu  optio  iLulami  by  two  eletider  aitterior  ptduKk 
or  ImlKtta,  and  h  hIso  coniiected  with  Iht  snlijac^nt  bodiw  \'f 
Rleiuler  inferior  pedunclts.  The  velum  int«rjK«itaia  gi%'M  a  qieckl 
inveBtnieiit  of  piii  mater  to  tlie  yhuid.  The  pineal  body  «a- 
laiua  u  cavity  iu  which  arc  eorue  porticlea  of  calcazeoos  mfttto 
(accrvuliiH). 

The  Corpora  QuadriBemins  (Fi^.  S33,  iz)  an;  four  wUti 
proiniu<mce>  placed  immediately  l^eluud  the  tliinl  ventricle,  auil 
nameil  Nates  and  Tales,  from  their  tiucied  resemUaac*  to  t 
]iiiitH  ;  but  it  is  to  be  noted  that  Iheir  portion  is  the  reveit 
that  in  man,  eiuue  the  two  nutcrior  bodies  are  the  naiex  ami  tb* 
posterior  the  leatcs.  Both  eete  of  iHxlies  nre  conuected  t 
optic  thiilaTDi  by  white  banda,  uid  tUi'  UBles  itre  also  eonntxlcd  to 
the  pinenl  glnnd,  which  lies  upon  their  upper  surface. 

The  two  broad  white  banda  jiaMin;:,'  from  the  cerebelltiiu  to  tbc 
testes,  nn>  the  iiuperior  peduncles  of  the  cerebellum  (procf&au  a 
Mnklh  ml  testes)  (Fij;.  'SU,  3).  iitid  between  tlieni  is  a  tliiti  lavn 
i.f  white  matter,  the  nUiy  of  ykHs.-,ciif  (Fig.  2:Vt.  13),  to  wluchlh.' 
Iburtli  ]iuir  of  nerves  nmv  he  traced  round  the  SHperior  iH>dum'!<- 
ofth.corebellmii. 

The  blind  of  nliife  matter  passing  ti-fttisverscly  beneath  tiic- 
coi'i>i>r'.t  i[iiudri;ji'niiiift  nn  citch  side,  nnd  eeen  innnedinlelv  in 
fi^ont  iif  Ihe^ujH'rior  pi'dinnlta  of  tlie  ceivbellun),  is  the  J-'illzt  •! 
the  OUcHTij  h,«hi  {Fig.  234,  2). 


,omml'''i 

So'"' 


initv  1., 
L-  ot  tb,. 


V   be  takon 


itfiilly    nT.ipinj;  (i 


lu  tince  ont  the  antvrinr 
..d  tlie  anterior  pUlar  of  tlie 
the  coipus  striatum   of  one 


The  AnUri-ir  Cmimi'^^-.x  is  ii  cylindrical  white  baml,  wliioh 
may  bo  tweed  tluvui-h  \\n;  coipus  Blriutiiiii  to  the  roof  of  thv 
<lescL.iidiu-  L.ii-nu  of  tlie  lateral  ventricle. 

The  .[ HUri"t  j-ilhr  nf  fhr  Furiiii:  descends  in  front  of  the  tliiixl 
ventricle  and  ivadies  the  base  of  the  brain,  where  it  ninkcs  a 
twist  to  lijrm  the  sujKirlieial  white  suWtaiice  of  the  corpus 
alhicanM  nf  nue  sii\e,  i\\v\  Uww  o».-tiu\a  Vo  l«i  bi<t  in  the  yrev 
matter  of  the  optic  t\v,v\auTOs  l¥\^.  "iW^. 


THE  CEREBELLUM.  537 


The  Cerebellum. 

The  Cerebellum  (Fig.  227,  28)  or  small  brain  lies  beneath  the 
j)(>8terior  lobes  of  the  cerebrum,  and  in  the  skull  is  separated  from 
them  by  the  tentorium  cerebelli.  It  is  of  a  darker  colour  than  the 
cerebrum,  and  its  surface  is  divided  into  lamina)  instead  of  convo- 
lutions, and  these  are  separated  by  shallow  sulci.  The  cerebellum 
is  divisible  into  two  lateral  halves  united  by  a  commissure,  and 
the  horizontal  fissure  divides  tlie  organ  into  an  upper  and  a  lower 
part 

The  upper  surface  is  flat  except  in  the  median  line,  where  there 
is  a  slight  ridge  forming  the  commissure^  and  called  the  superior 
vermiform  process.  The  upper  part  of  each  hemisphere  is  divided 
into  an  anterior  and  a  posterior  lobe  by  an  indistinct  fissure. 

The  anterior  lohe  is  the  larger  and  of  a  si^uare  shape,  reaching  as 
far  back  as  the  posterior  extremity  of  the  vermiform  process. 

The  posterior  lohe  is  the  siiiidl  portion  behind  the  level  of  the 
vermiform  process,  and  reaches  to  the  horizontal  fissure. 

The  cerebellum  is  connected  to  the  cerebrum  and  spinal  cord  by 
three  peduncles  or  crura,  of  which  the  superior  one  can  now  be 
seen. 

The  Superior  Peduncle  (Fig.  234,  ^)  {processus  a  cerebeUo  ad 
testes)  is  a  broad,  flattened  white  band  which  is  connected  below 
with  the  inferior  vermiform  process,  and  passes  fonvards  to  the 
corpora  quadrigemina,  the  two  peduncles  of  opposite  sides  con- 
verging at  the  posterior  border  of  the  testes.  The  two  processes 
are  prolonged  l^neath  the  corpora  quadrigemina  to  the  optic 
thidamus,  their  fibres  decussating  in  their  passage. 

The  Valve  of  VieussenB  (Fig.  233,  13)  {Velum  meduUare 
anterius)  is  the  thin  layer  of  white  ner\'0us  matter  stretched 
between  the  two  superior  peduncles  of  the  cerebellum,  and  con- 
nected with  the  anterior  extremity  of  the  inferior  vermiform 
process.  It  is  narrow  in  front  but  broader  behind,  where  it  has 
a  little  grey  matter  connected  with  it,  and  is  often  torn  through, 
in  which  case  the  cavity  of  the  fourth  ventricle  is  exposed.  The 
fourth  pair  of  nerves  arises  from  the  middle  line  of  the  valve 
close  behind  the  corpora  quadrigemina. 

[The  prepaTAtion  is  to  be  tumed  ov^x  lo\  'C^^  ^-^asssiSiS&^^^J^ 
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o!  tile  remaining  peduncles  and  of  tliE  uudt^r  sutfoM  of  ike 
cerubellum.] 

The  Kiddie  Peduncle  (Fig.  S34,  4)  {jnvetssus  a  eereheUa  oJ 
pantcm)  hna  been  already  seen  at  the  base  of  tlie  bntiiL  It  u  the 
liirgest  of  the  three  peduncles,  and  the  fibres  pass  acioBS  the  pons 
irom  one  hemisphere  of  the  CTebellum  to  the  other,  constitutiiig 
the  superficial  transverse  fibrea  of  the  ponf^  which  have  htta 
already  dissected. 

The  Inferior  Peduncle  (Fig.  234,  5)  (procerus  n,  cmbdla  ad 
malullam)  forms  pari  of  ihe  reatiform  body  of  the  meduUa,  and 
will  Ik  better  aeen  wheii  the  fouith  rentride  ia  opened. 
Fig.  234. 
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The  Inferior  Surface  (Fig.  235)  of  the  cerebellmn  is  divided 
into  two  hemispheres  by  a  deep  fiasure,  the  vallecula,  at  the  bottom 
of  which  is  the  inferior  vermiform  procaa,  which  is  to  be  aeea  by 
drawing  the  medulla  oblong&ta  well  fonvoiiL 

Fig.  235. 


Each  hemisphere  is  divided  somewhat  arbitrarily  into  lobes, 
since  the  diviuons  between  them  ore  very  uncertnin.  Beginning 
behind  ia  the  Poat^rtorXobe  (ii);  ni:it  tha  Skndtr  Lobe  {lo) ;  and 
in  liont  of  thnt  the  Biveiitral  ox  DyyuiHc  Lobe  (j). 

The  Amygdala  or  Tonsil  (Fiy.  237,  ag)  is  a  prominent  lobe, 
close  to  the  Tallucula  which  it  partially  conceals. 

The  Floeeulvi  t^i^.  235,  4)  is  a  small  lobe  inunediatety  in  ftoat 
of  the  biventrol  lobe,  which  lies  beneath  the  cms  cerebelli,  and  is 
hence  called  the  subpedunculor  lobe. 

The  Inferior  Termiform  Proceu  {Fig.  235}  is  divided  into 
the  following  portions.    Most  anteriorly  is  the  NodtUe  (6),  which 


Fig.  23S. — CDdermrfacB  of  cerebellum,  tbe  smygdnls  having  been 
lemoved  (from  HiiBchfcld  sod  Leveillf}. 

6.  Sodolos  of  inferior  Temufona 


1.  UednlU  obloDEHta. 

2.  FoDsTsroUi. 

3.  Choroid    plexaa    of    the    4th 

Teotricle. 

4.  Floccnliu. 

B.  BinnbaIlobaof«TebeIlnni. 


7.  Dvula. 

8.  Foaterior  mcdulUrf  relum. 
9-  PjTOni\4. 
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prujectB  into  tlie  I'uuiUi  veiitriele ;  poaturiur  to  this  is  the  lliin 
riJge  called  ihe  IfviiUt  (7),  from  the  laci  of  iu  lyiug  btslween  lh« 
two  tonsils;  beliiud  this  is  tlie  Pgramul  (9),  atul  jionterior  to  lliift 
ii;,'ain  ore  a  few  transverae  cumiuiasiLnil  fibrea. 

By  turning  osiJe  (ir  cutting  (iway  tlie  nmygdolre,  &  layer  of 
M'hite  matter  will  be  l>rought  into  view,  t-st'mding  from  Hm 
flocculiia  un  eocb  aide  I<i  the  tip  of  the  nodule.  Thiit  i«  the  Vdam 
McdiiUitre  Ptukriua  (8). 

[The  brain  tieing  again  plaoud  wilh  the  Ijaac  dowuwuU,  na 
incision  is  to  Ik-  made  throngti.  \he  valve  of  VieuBaen«  and  liie 
cimbelium,  in  order  tu  expose  fiiUy  the  mvily  of  tlie  foiutli 
ventricle] 

The  Fourth  Ventricle  (Fig.  S34,  6;  is  aitoatu.!  at  the  bact  of 
tlic  pons  Varolii  and  medulla  oMon^jata,  those  bodiss  forming  ita  ' 
JUior.  The  ronf  ia  formed  by  the  vbIto  of  Tieussens  and  the  in- 
ferior vennifonn  procese  of  the  cerebellum  ;  the  sidai  by  the  tw-o 
superior  i^luncles  of  the  cerebellum  (processus  nd  testes)  .il>ov«, 
and  luduw  by  the  rustiform  body.  The  ciii  ily  oi'  tlii^  vi-ntritk'  i- 
lozun^'e-sliapcd,  and  it  ctiiiimuiiicati.'S  abnvc  with  the  (hiiii  v>>ii- 
trii'le  by  the  Aquei-luct  of  Sylvius  (iVcr  n  krtin  ad  ipi-irttthi  rail,!- 
rnlam),  ivhieh  ]>asse»  benwith  thi'  coriior.i  i[Haclrif;''inina  (Fi^.  ^Sfi, 
16).  Below,  Ihi:  fourth  venlride  is  closed  by  a  reflection  iif  jiia 
maler,  in  whieh  there  is  usually  iiii  opcuiii};  establish! ]]}■  a  com- 
luuiiiciiliou  bi'twi'en  the  ventricles  uf  tlie  brain  and  the  subaratii- 
noid  .-^iiace  of  the  spinal  cord.  Connected  with  this  ]>r()ce«s  of  pii 
mater  is  the  Ckoroiil  jitjiis  of  tite  fourth  rrnlrictc  (Fig.  530,  -y. 
wliieh  extends  for  siime  distiitice  into  the  cavity. 

In  the  floor  of  the  ventricle  is  a  median  gri)ove,  wliich  when 
traced  downward  will  l>e  found  to  end  in  a  .■■ma)]  hole,  the  eoru- 
mencemcnt  of  the  centml  canal  of  the  spinal  coiil.  On  each  ^ide 
of  this  groove  ia  a  convex  body,  the/itscicniuji  (itcs,  wliicb  is  ivIiiTe 
iit  the  upper  part  of  Ihu  ventrielo  but  covereil  below  by  fjrey 
matter,  and  is  the  conliniiation  of  the  fibres  of  the  latei-al  ir.ui 
iind  reslifonn  hiu\y  of  the  medidla. 

There  ure  four  j^ftlifjlilunii  projections  or  uiiclci  on  each  side  of 
the  uieilian  groove  in  the  lloor  of  the  \'entriele.  Tlie  upper  one 
is  for  the  sixlh  and  facial  nerves,  and  inunedialelj  belon-  are  some 
white  lines  {tiiitw  liamvcrm:),  which  run  transversely  from  the 
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median  fiasnte  and  are  connected  l^^th  the  auditoiy  nerve.  Thn 
lower  nuclei  are  for  tlie  auditory,  tlic  eiglith,  and  the  niat.li 
nerres. 

The  lower  estreniity  of  the  ventricle,  which  ia  hounded  on  each 
side  by  the  enlarged  eitremitiea  {proctiaiu  elavati)  of  the  Poeterior 
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Pyramiils  of  tke  Bpinftl  cord,  has  been  called  the  ealamiu  laip- 
toriii),  from  its  faucied  reseui'blaiice  to  a  pen,  of  whicJi  the  Uncai 
tniiisverss  fona  tiie  featlien.  By  slicing  Tertically  eitlier  betni- 
sphere  of  tlte  cerebellum,  the  appearance  kno\ni  as  the  ariior  nt« 
(Fig.  336,  19)  will  be  laought  into  view.  This  is  due  to  the 
peculiar  uxrangenient  of  white  cerebral  matter  within  the  givj 
matter  of  the  cstentol  lamina ;  and  b  j  careful  slicing  an  iireguliT 
RTcy  body  (coijjiw  rfenia(ttm)  will  be  seen  in  the  centre  of  the  white 
iiuitter  of  each,  hemisphere.  By  making  u  tmnaverse  nection  of 
the  medulla  oblongata  a  small  corpiu  dmlatiim  will  alao  be  seen 
in  tlie  olivaiy  body  of  each  side  [Rg.  237). 


Fig.  237. 


AVIicii  pos^bk',  the  student,  .13  snoii  as  be  li:in  linialiod  the  ab.ivr 
tlissectinii,  hUoiild  procure  anothet  brain,  in  ordtT  tliat  be  may 
make  various  sections  of  it,  and  eo  luoiv  thorruigbh-  iindenitiind 
the  n-lations  of  the  several  jmrla.  The  nio^t  useful  si^ctinu  is  .me 
ramie  in  the  median  plane  (Fig.  236),  or  a  little  to  ono  side  of  it 
(Fig.  -3!)),  by  ivliich  most  of  the  important  [lait-i  will  be  exiwsed. 


Fig.  337-— TransTcrsc  « 
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on  a(  Mciltilla  oblougata  ma^nuficd  (^i-t 
Slilliu;). 
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PART  VII. 
DISSECTION  OF  THE  EYE. 


In  order  to  study  the  general  anatomy  of  the  globe  of  the  eye  it 
will  be  best  to  procure  half-a-dozen  bullocks*  eyesi,  since  the  parts 
are  larger  than  in  the  human  eye,  which  also  it  is  difficult  to 
procure  in  a  sufficiently  recent  condition.  It  must  be  borne  in 
mind  however  that  the  eye  of  the  bullock  differs  from  that  of 
man  in  the  following  particulars :  the  cornea  is  oval  instead  of 
being  nearly  circular ;  the  pupil  is  elongated  into  a  slit  instead  of 
being  a  circular  aperture  ;  the  choroid  coat  presents  the  peculiar 
coloured  appearance  known  as  the  tapetum  luciduni,  which  is 
absent  in  man ;  and  the  yellow  spot  which  is  present  in  the 
human  retina  is  wanting  in  the  eyes  of  quadrupeds.  The  follow- 
ing description  will  be  of  the  human  eye,  which  the  student  will 
find  no  difficulty  in  following. 

[All  the  fat  and  the  remnants  of  the  muscles  of  the  eye  are  to  be 
removed  with  scissors,  the  optic  nerve  being  carefully  preserved.] 

The  Human  Eyeball  (Fig.  238)  is  nearly  globular  in  shape^ 
but  has  a  portion  of  a  smaller  sphere  (the  cornea)  projecting 
anteriorly,  thus  making  its  antero-posterior  greater  than  the 
transverse  diameter. 

The  Sclerotic  (Fig.  238,  1 1)  or  external  tunic  is  composed  of 
dense  white  fibrous  tissue,  and  serves  to  maintain  the  shape  of 
the  eyeball  and  to  protect  the  internal  parts.  It  is  thicker  behind 
than  in  front,  and  is  pierced  posteriorly  by  the  optic  nerve,  which 
enters  at  a  distance  of  about  its  own  breadth  to  the  inner  side  of 
the  axis  of  the  eyeball    The  opening  in  the  sclerotic  for  the  optic 
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By  squeezing  the  eyeball  between  the  finger  and  thumb  the 
cornea  will  be  rendered  white  and  opaque,  bat  will  resume  its 
former  appearance  when  the  pressure  is  relaxed. 

The  Cornea  (Fig.  238,  i)  is  one  of  the  transparent  media  of  the 
eye ;  and  in  man  is  perfectly  circular  when  seen  from  within,  but 
appears  wider  transversely  from  without,  on  account  of  the  greater 
overlapping  of  the  sclerotic  above  and  below. 

The  curvature  of  the  cornea  varies  in  different  individuals,  but 
the  anterior  and  posterior  surfaces  are  always  paralleL  The 
cornea  is  divisible  into  five  layers :  1,  anterior  epithelium  (con- 
junctiva) ;  2,  anterior  elastic  lamina ;  3,  cornea  proper ;  4,  posterior 
elastic  lamina;  5,  posterior  epithelium  (of  aqueous  humour).  The 
cornea  in  health  is  a  non-vascular  structure,  no  blood-vessels 
existing  in  it,  and  its  nourishment  being  derived  from  the  sur- 
rounding structures.  Minute  branches  of  the  ciliary  nerves  have 
however  been  traced  into  and  through  it. 

[Holding  the  eye  lightly  with  the  left  hand,  tlie  scalpel  is  to 
be  thrust  through  the  margin  of  the  cornea  into  the  anterior 
chamber,  when  the  aqueous  humour  will  necessarily  escape.  With 
scissors  tlie  cornea  may  then  be  removed  entirely.] 

The  Anterior  Chamber  (Fig.  238,  3)  is  the  space  between  the 
cornea  and  the  iris.  It  communicates  with  the  posterior  chamber 
through  the  pupil,  and  is  filled  with  the  aqueous  humour. 

The  Iris  (Fig.  238,  2)  is  the  highly  vascular  curtain  which 
separates  the  anterior  from  the  posterior  chamber.  It  is  com- 
posed of  involuntary  muscular  fibres,  blood-vessels,  and  pigment, 
and  may  be  considered  to  be  a  prolongation  of  the  choroid  coat. 
In  man  the  pigment  of  the  iris  is  of  various  colours,  but  it  is 
absent  altogether  in  albinos,  and  occasionally  the  iris  itself  is 
wanting.  The  Pupil  is  a  circular  opening  (in  man)  in  the  centre 
of  the. iris,  which  varies  in  size  according  to  the  contraction  of 
the  tissue  of  the  iris  under  the  influence  of  light 

The  Posterior  Chamber  is  smaller  than  the  anterior,  and 
can  be  hardly  said  to  exist  when  the  aqueous  humour  has  been 
let  out.  It  is  between  the  iris  and  the  anterior  layer  of  the 
capsule  of  the  lens. 

[In  order  to  see  the  choroid  coat  en\aifc»  ^^tes^  «^^  ^^ss^^^sfc 


"";  int'nor  of  tlie  stlert 
iiliorKid  tu  III,;  sdcroiit  coi 


The  ChoroW  Coat  (Pig 
tuning  pigment,  expanded  o 


THE  CILIARY  MCaCLE.  647 

is  pieiced  bj  the  optic  nerve,  at  which  point  it  is  closely 
connected  to  the  sclerotic  ;  but  k  attached  to  the  inner  mrtfx« 
of  that  coat  only  by  a  delicate  fibrous  tissue,  called  the  m«m&rana 
Jutea.    On  the  outer  euifiice  of  the  choroid  may  be  seen  (in  an 

Kg.  240. 


injected  specimen)  the  loops  of  bloo<i-ve9sc1d  to  whicli  the  name 
vata  vorticoia  has  been  given.  Within  this  is  the  tiinitM  Riiijt~ 
chiana,  a  plexus  of  capillaries  ;  ivliich  is  again  lined  by  the 
choroidal  epithelium  {meinbrana  pignientCj.  The  dark  pigment  of 
the  choroid  is  interspersed  among  the  vessels,  and  is  wtuhed  out 
when  the  eye  is  immersed  in  water. 

Surrounding  the  iris  is  a  ring  which  U  the  Ciliary  Uuacla 
(Fig.  S38,  '8),  eompoBed  of  unstripeil  fibre  and  having  a  grey 
appeonmce.  The  anterior  part  of  the  cUiary  muijcle  ia  coniwcted 
with  the  sclerotic  coat,  and  the  posterior  part  is  attached  to  that 
portion  of  the  choroid  which  is  called  the  ciliary  biidy,  and  from 
which  the  ciliaiy  prooMMO  pass  inivania  t   ' '   '     "''    '' 
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Pig.  240.— anterior  half  of  the  eye,  wen  from  within  (from  Wilson), 
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BTOund  tluee  axes  nmning  in  different  directiotu,  of  which  inUi- 
cataana  are  umiallj  visible  in  the  bullock's  eje.  The  exterior  of 
the  lens  readily  bteaka  down,  hut  the  interior  ot  nucleus  is  vaj 

The  Cui&l  of  Petit  (Fig.  238, 6)  is  a.  minute  Space  Bunounding 
the  lens  immediatelj  around  the  capsult',  and  is  bounded  in  foint 
hj  the  BOBpenaoiy  ligament  and  behind  by  the  hyaloid  mem- 

The  Titreoua  Humour  (Fig.  238,  13)  is  the  transparent  body 
filling  all  the  posterior  part  of  the  eyeball  It  is  a  gelatinous 
Bubetance  contained  in  a  transparent  membrane  called  the  hyaloid 
•membraTie,  and  is  traversed  by  numerous  delicate  and  perfectly 
tranapaient  septa.  The  existence  of  these  may  be  demonstrated 
by  crushing  the  vitreous  humour  with  the  fingers,  -when  the  fluid 
portion  will  drain  away. 

On  the  eye  iiom  which  the  vitreous  liumour  has  been  removed 
the  retina  will  fall  together,  lenvinj;  the  inner  surface  of  the 
choroid  exposed,  and  in  the  bullock's  eye  the  tapetum,  lucidum 
will  be  seen.  This  is  the  coloured  appearance  which  is  peculiar 
to  the  lower  animals,  and  is  due  to  the  presence  of  a  thick  layer 
of  wavy  filiroua  tissue  outside  the  choroidal  epithelium.  'The 
object  of  this  is  to  reflect  the  rays  throuj^h  the  retina  a  second 
time,  and  thus  to  enable  the  animal  to  see  with  a  very  small 
amount  of  light. 

[The  retina  is  best  seen  by  looking  through  the  vitreous 
humour  of  an  eye  from  which  the  iris  and  lens  have  been 
removed.] 

The  Betina  (Fig.  236,  9)  is  the  nervous  coat  of  the  eye  and 
its  essential  part.  It  lines  the  choroid  coat,  being  connected 
posteriorly  with  the  optic  nerve,  and  extends  in  front  nearly  as 
fcr  forward  as  the  ciliary  body,  where  it  terminates  about  one- 
eighth  of  an  inch  behind  the  margin  of  the  cornea  in  a  finely 
jagged  border,  the  ora  terrata,  being  thicker  behind  than  in  front. 
Doling  life  the  retina  is  transparent,  so  that  the  vascular  choroid 
can  be  seen  through  it  with  the  ophthalmoscope,  but  after  death 
it  has  a  greyish  colour  and  is  thrown  into  folds,  owing  to  the 
diminution  of  the  tension  of  the  globe. 

The  entrance  of  the  optic  nerve  lIlB,7'beuea.dlxl'Q.'i.ts&^^KQ!i^^ 
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on  incli  to  the  inner  side  of  the  axiB  of  the  eye,  and  radiating  from 
this  may  be  seen  the  branches  of  the  arteria  centralis  retina,  which 
enters  the  eye  at  this  point,  and  its  accompanying  veins.  In  the 
axis  of  the  eyeball  in  the  human  eye  is  the  yellow  spot  of  Soam- 
mering,  the  most  sensitive  point,  which  consists  of  a  small 
elevation,  in  the  centre  of  which  is  a  minute  depression,  the 
fovea  centralis. 

The  retina  consists  of  three  layers  : — 1.  The  internal  orfhrous 
layer  is  continuous  with  the  optic  nerve  (the  fibrillao  of  which 
here  lose  their  white  substance  of  Schwann),  and  has  also 
numerous  ganglionic  cells  and  nuclei  developed  in  it.  2.  The 
middle  or  grantUar  layer  consists  of  oval  bodies  collected  into  two 
sets  between  which  is  granular  material.  3.  The  outer  layer  or 
Jacobus  membrane  consists  of  a  peculiar  arrangement  of  particles 
to  which  the  names  rods  and  bulbs  have  been  given.  These  rods 
are  continuous  with  some  fibres  which  pierce  the  whole  depth  of 
the  retina,  and  are  called  the  fibres  of  Muller. 


The  Ear. 

The  description  of  the  External  Ear  will  be  found  at  page  364) 
and  that  of  the  Middle  Ear  or  Tympanum  at  page  462. 

The  Internal  Ear  or  Labyrinth  is  so  difficult  of  dissection,  owing 
to  the  density  of  the  bone  in  which  it  is  embedded,  that  it  is 
impossible  for  the  student  to  make  its  dissection  with  any 
advantage.  He  is  therefore  advised  to  study  its  anatomy  on  pie- 
pared  specimens,  and  is  referred  for  its  description  to  works  on 
general  and  minute  anatomy. 
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of  tba  fbiwm,  3S. 

of  th*  hud,  back, 


<4tlieiwi:k,beUHC 

fbn  Iiart,  329. 
of  tho  porinieiun, 

o(  tha  Kaii^  SIO. 
of  the  ililili,  frDDt. 

ot  tha  theax,  »,  11. 


I)Btoa,1B9. 

fiaouMatlon  of  the  pjnmlit,  62 

DMp  senloil  ititj.  419,  HI. 


DMiBin 
MMd: 


DiupbngiD,  239. 

■rteriee  of,  243,  41B. 

OpdDlDgl  Is,  Ml. 

upper  lurf  ui«  of,  400. 
DlgMtric  miudo,  348. 
nerre,  S74 
Digital  aiteilea  of  pUntar,  147. 


Dont-aploal  Teloi,  Mi. 
Doualu,  fold  of.  Ilfl. 

artarlodufi.  41  £. 
cominiiTilj    choladocliui, 


1.2S7,  ssa. 

t(icivu,iM. 
_.,_...iia,Ms, 
Ijmphatleiui  354. 


iroiJrd,B04. 


^r,  eitemal,  3U. 

iiilddlo,461. 
ra^th  narra,  S17,  4(0,  m. 
sEowloi       " 


f 


I     ! 


7  ' 


'f 


'  i 


I 


r.rrniioi.i  ii  ;i.rtorus,  ;i?i>. 

i:u.st:u;hi;m    tuK-.    cartil.itnnnus   jurt 

Kti«*t:ichian  valve.  447,  4.'.<». 
Kxtensor  c'.iri>i  rudlulis  brovinr.  :,.). 

loiigicir,  oo. 
carpi  ulnaris,  .in. 
cligitl  minimi.  r»2. 
digitorum  brevis,  1  .".2. 

communiB,  :,J. 
longiia  pedis,  160. 
indicis.  SS. 

owis  mctacarpi  polHcia,  5,1 
proprin8  iwlllcis,  l.",i. 
primi  Intemodii  jwllicis,  5^1. 
qimdriccps  fcmoris,  102. 
Bccundli  intemodii  pollidsk. 
5[t. 

Extomal  cutaneous  nervo  of  arm.  '>s 

no  ~    ' 

cutineoiis  uci-vo  of  thiirb.  V6. 

262. 
saphenous  nerve.  120, 14t>. 

Eyo-boll,  ,M.?. 
brows,  :{C0. 
lashes,  300. 
lids,  874. 

structure,  :J7.'i. 
Pace,  dissection  of,  I'.uo. 
Facial  j»rtery,  363,  V.O'X  .-wn. 
nerve,  :ne,  ;J7J,  021. 
vein,  371. 
Falciform  ligament  of  the  liver,  227. 
border  of  .saphenous  oi)cn- 
iug,  01. 
Fallopian  tube.  '204,  r>02. 
FjUx  cei-ebclli,  318. 

cerebri,  :I71. 
l-\isci;i  axillary,  10. 
bracliial.  2.i. 
0(.-i-vic;il  ilecp.  ':•.:■,'.  ::: !. 


F 
F 
F 
F 
F 
F 
F 
F 
F 


Fi 


Fonmai 

DTBle,  VU.  «1, 

o[  Winslow,  335. 

t  Thibuii,  4M. 

Fumrm 

dliBBCtLon  of,  (rout,  37. 

b«£«. 

mini.  38. 

FoitiU. 

Pa>u,li 

01  paplUaj,  4G 

Glim.  Teiiu  of,  &33. 
OtiX  bliuldEr.  2«a, 
OuifUi,  csrvlcal.  Inti: 


Jugular,  *42. 

Ueckel'i.  tit. 
opbthalmlc,  SSS- 

pctnml.'  U2. 

tubmtuclllarv, 
Ihftald.  3S7,  440. 
Oubic  mrteiy,  233, 
pleiu.,  204. 

G«itnH»llo  ODuntuin.  233. 
duodnul  wtocy.  Hi, 
aplplolo  arterlES,  £1S. 
lup^Uc  omentum,  :133. 

OmtiTiCDSDilua  muKla.  139. 

niperiormiucle.  lit. 
Oaiila-b;o-glo(nu  miueU,  SK. 

hyold  miuela,  SK. 
GmltBl  organ*,  1T& 
OenltD^ranl  narr*.  Hk  ISl. 

ie,BS,!i». 


QUnd,  parotid,  3e& 
pdtulCazy,  fil7. 


bronchial,  1% 
BartoUnl'n,  187. 


fntMtinal,  3M 
lingual,  467 


entBric,  i».  Ml. 


popllUal,  119. 

tmcheai,  426. 
Oluu  o[  the  cUlorta,  173. 

ol  tha  panii,  ^1^ 
Olsnold  ligament,  Tfi. 
Gllason'i  capnulo.  fO!f- 
GLobuH  idhJut  sptdldyml*.  Mtf. 
minor  spidldymli.  399. 
Oloaw-phsryngeal  uenc,  317,  393.  41 

Olotlii,  tes. 

Oluteol  uter)',  lib,  i8S. 


Graafian  voMcloa,  303. 

Onnular  Inyer  of  retina.  GS 
Gr«t  omentum,  £23. 
Gny  aubstance  ol  ths  ford. 


GubeniaQulum  teat 
Oumi.  411. 
Omtatorr  nsrre,  » 
Oynu  fOTDlcatuB,  C 
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Band,  dissection  of,  60. 
Hflemorrhoidal  arteiy,  inferior,  182. 

middlOpSSS. 
suporior,  832. 
nenre,  inferior,  182. 
Head,  dissection  of,  808. 
Heart,  401. 

cavities  of,  404. 
great  Teasels  of,  402. 
Helix,  864. 
Hepatic  artery,  233. 
ducts,  265. 
plexus,  254. 
veins,  266. 
Hernia,  crural  or  femoral,  90. 
inguinal,  208. 
varieties  of,  212. 
umbilical,  198. 
Hesselbach's  triangle,  219. 
Hip  Joint,  125. 
Hippocampus,  nuOor,  532. 
minor,  531. 
Hollow  before  elbow,  28. 
Humero>cubitakl  articulation,  75. 
Hunter's  canal,  104. 
Hjraloid  membrane,  549. 
Hydatid  of  Morgagni,  300. 
Hymen,  179. 

Hyo-e«i)rlottidean  ligament,  474. 
glossus  muscle,  389. 
glossal  membrane,  465. 
Hyp(^ondriac  region  of  abdomen,  222. 
Hypogastric  plexus  of  nerves,  291. 

region  of  theabdomen,222. 
Hypoglossal  nerve,  356,  380,  440,  522. 

Heo-coDcal  valve,  261. 
ooliu  artery,  229. 
valve,  261. 
Ileum  intestine,  connections  of,  221. 

stracture  of,  260. 
Hiac  artery,  common,  246. 
external,  247. 
internal,  283. 
fascia,  250. 

region  of  the  abdomen,  282. 

vein,  common,  246. 

external,  247. 

internal,  287. 

lUacus  mtisde,  106,  251. 

nio-femoral  ligament,  125. 

hypogastric  nerve,  203,  207,  2.'>2. 
inguinal  nerve,  95,  203,  207,  252. 
lumbar  artery,  286. 

ligament,  304. 
Incisor  branch  of  nerve,  386. 
Incus,  464. 
Indicator  muscle,  55. 
Infantile  hernia,  213. 
Inferior  oomu  of  the  lateral  ventricle, 
631. 
maxillary  nerve,  321,  384. 
Infra-orbital  artery,  454. 

nerve,  878,  453. 


Infraorbital  vein,  473. 

trochlear  nerri^  833. 
Infra*spinatus  muscle,  31. 
Infundlbulum  of  the  brain,  517. 
of  the  heart,  405. 
Inguinal  canal,  208. 

glands,  91,  203. 
emia,  208,  210. 
region  of  the  abdomen,  282 
Innominate  artery,  414. 
veins,  421. 
Interarticular  cartilage  of  the  jaw,  370. 

of  the  hip,  126. 
of    the    knee, 

163. 
sacro-lliae,  3051. 
stemo-clavicu- 

lar,  345. 
of     symphysis 

pubis.  305. 
of  the  wrist,  82. 
Interclavicular  ligament,  344. 
Intercolumnar  fascia,  204. 
Intercostal  arteries,  anterior  branches, 

418. 
posterior  branches, 
429,502. 
artery,  superior.  419. 
muscle,  external,  394. 

internal,  3M,  432. 
nerves,  430. 

cutaneous  anterior, 
9,  207. 

lateral,  11. 
veins,  430. 
Intorcoeto-humend  nerve,  11. 
Interior  of  pharynx,  446. 
Intermusciuar  septa  of  the  arm,  23. 

of  the  thigh,  100. 
Internal  cutaneous  nerve  of  arm,  21, 3a. 

of  thigh,  100. 
saphenous  vein,  91, 149. 

nerve,  100,  149. 
Interosseous  arteries  of  the  foot,  156. 

of  the  hand,  09. 
artery,  anterior,  46. 

posterior,  55. 
ligiunent  of  the  arm,  78. 
of  the  leg,  16<u 
muscles  of  the  foot,  158, 
159. 
of  the  hand,  70, 
71. 
nerve,  anterior,  47. 
posterior,  55. 
Interspinal  muscles,  503. 
Intertransverse  muscles,  503. 
Intervalvular  space,  409. 
Intervertebral  substance,  479. 
Intestine,  large,  260. 
small.  257. 
Intestinal  arteries.  829. 

canal,  divisions,  219. 
atruoture^  867. 


Intunuwentb  guigUofoni^  tU. 

Inhio-ncUl  fnn,  180. 
Uud  of  Roll,  M». 
latluniu  Ikudum,  447^ 

of  tha  thfTDld  body.  4^3. 
" '-"o  ad  qautum  Tonliiculu 

t.  m. 


JtoaV*  numtinoa,  SS 
J*zjiTay'B  miucla,  19 


lowarjtv.^ 


utoT,  tnterioT,  3iU>. 

— '.  •rtmr.'  S3S,  S4U. 

ducU,'s33. 


■B  of  Uw  urotlm,  2il7. 


I^nnnal  utafat,  SSi,  118,  4T3. 

T<«T^  utMuI,  U4,  411 

tntiaior.  IN,  4%,  473. 
tor,»M,44i,4-a. 


mpcilcir,  U 
l»aoh,tft. 


Urjni 

,iiportu«of,41T.  IM, 

OMtlta«»Of.475. 

lnCeSSict,*7i. 

mu«l«,_«». 

VBntriclo.'4'7X 

T««a^i73. 

Idtin] 

otUw«ifd,Wi. 

■inui,  31 S. 

Tcntride>.»». 

IaUu 

mill  dorri.  20,  193. 

rt™i«nl.4«i. 

Leg,  diBBecttbn  of  Uw  bailr.  128. 

Lenin 

l.cullc 

UrB«u£iigo.3S8. 

I.iiTHtur  uiiBUlI  orin,  3118. 

B.piil»,  IW. 

anl.  1S3,  2H7. 

laUil  tapal-rit,  aW. 

•*• 

nioiitE,  3«il. 

l«Utt.  H8, 

rui  cuit»raiii.  W4, 

Lipm 

EDt  uf  the  hins.  3M. 

Ug™ 

utiottb.bU«ldDr.m.S7S 

of  thB  liryni. 

of  tho  utorui,  281,  flOS. 
UgamODt,  oci-imilo.olaTlculu',  73. 

uuuuiiu-,  Hntflrii>r  of  uklo^ 

uUmtil  of  aakla, 

lutarul  'of  AnkJo, 

antoiior  ot  wrlit, 

psahiriorot  wriat, 


90-a«trBi£4loid.  IflT, 

wol  tbabl'p,  125. 
of  tha  jaw,  37». 
ot  tha  knea,  102. 
orthsiliou]dtr,T4. 
of  tha  tbumb,  SO. 


oacdeli. 


Uthotomr.  piria  cut,  1SI,  IN. 


INDEX.  M 

I    HtiHlary  T«tD.  Intsmiil.  353,  3U. 


I    jiodtutiDiil  utcriM.  4IH, 
Iitcdiaitiuuni  Uatlii,  iOS. 


lionffiucD] 


poiuriur,  MO. 
jomUD  folUcleH,  ^I. 

pigment  &I7- 


postfltiur  bnm 
iwlon  of  Uut  Hbdomei 
Lnmbci-iurKl  ligunont,  3M. 


UonLngcral  n 


null.3:.'4 
srvo,  373. 
Ic  utary,  lufeiiar, : 


IdjinphAttc  di 
Lyra,  (33. 


Halpl^klMi  coipiudu,  (rf  kidney.  3 
ot  nilaeii,  24 
ol  ths  kldDBT,  -iti. 


Ueagntery,  £13,  rm. 

hiotatAnil  artery,  lib. 
Mitral  nam,  108. 
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MuBC :  abductor  digiti  minimi,  66. 

digiti  minimi  pedis, 

142. 
indicia,  71. 
oculi.  341. 
pollicis,  67. 
pollids  pedif,  142. 
accelerator  m^nn,  184. 
accesBorius  pedis,  145. 

ad  sacro-lumbalem, 
498. 
adductor  brevis,  106. 

digiU  minimi,  67. 
longus,  105. 
magnus,  109. 
oculi,  341. 
pollicis  manus,  6S. 
pedis,  146. 
anconeous,  52. 
arytienoidous,  469. 
arytaBno-opiglottideus,  471. 
attollens  aurem,  309. 

oculum,  338. 
attrahens  aurem,  309. 
azygos  utuIbb,  448. 
biceps  fomoris,  122. 

fioxor  cubiti,  23,  75. 
bivonter  ccrvicia,  498. 
brachialis  antictis,  24. 
buccinator,  380. 
cervicalis  asceudens,  498. 
ciliaris,  566. 

circiunflexus  palati,  448. 
coccygeus,  287. 
compiexus,  49S. 
compressor  bulbi  traginte,  194. 
iiaris,  366. 
urethras,  189. 
constrictor  inferior,  441. 

istbmi  faucium,  451. 
medlus,  445. 
superior.  445. 
urcthne,  189. 
vagina),  196. 
coraco-brachialis,  24. 
corrugator  supercilii,  365. 
cremastericus.  205. 
crico-arytsenoideus  lateralis,470. 

posticus,  470. 
thyroideus,  468. 
crureuji,  103. 
deltoidcs,  30. 
depressor  anguli  oris,  367. 

labii  inforioris,  867. 
also  nasi,  366. 
dlaphragma,  239,  400. 
digastricus,  348. 
erector  clitoridis,  194. 
penis,  185. 
spinsB,  497. 
extensor  carpi  radlaUi  brorior, 

60. 


Mum  :  extensor  cori^  lunaris,  52. 
digiti  minimi,  52. 
digiborum  brevis  pe- 
dis, 152. 
digitorum  commxmis, 

51. 
digitorum  longus  pe- 
dis. 150. 
indicis,  55. 
ossis  metacarpi  polli- 

cis,  53. 
pollicis  propriuR,  151. 
prirai  intemodii  polli- 
cis, 54. 
quadriceps      femoris, 
■      102. 
secundi  intemodii  jwl- 
licis,  55. 
flexor  accessorius,  145. 

brevis  digiti  minimi.  66. 
minimi   pe- 
dis. 146. 
pollicis  pedis,  146. 
carpi  raidialis,  39. 
ulnarift,  40. 
digitoinmi   brevis  pedis, 
140. 
longtis  pedis, 

132,  144. 
proftmdus,44, 

65. 
sublimis,    43, 
65. 
pollicis  brevis,  67. 

longus,  44,  66. 

pedis,  133, 
145. 
gastrocnemius,  129. 
gemellus  inf3rior,  114. 
superior,  114. 
genio-hyo-fflossus,  392. 

hyoideus,  392. 
gluteus  maximus.  111. 
medius,  113. 
minimus,  113. 
gracilis,  105. 
nyo-glossus,  389. 
lUacus,  106,  251. 
indicator,  55. 
inftu-spinatus,  31. 
intercostales  extemi,  394. 

interni,  394,  432. 
interossei  manfts  dorsales,  71. 
palmares,  70. 
pedis  dorsales,  158. 
pUntares,  159. 
interspinales,  52o. 

intortransversales,  437. 
Jarjavay,  197. 
latlsaimus  dorsi.  20,  492. 
laxator  tymponi.  465. 
levator  anguli  oris,  366. 

scapulie,  494. 
tni.  182,  287. 


Man ;  Itntor  bIuiiIuIb  th7Toldoii!,43I>, 


orglinil 
bbU. 


VlMllili. 

rliumbuideus  miOor,  4B4. 

paii«b™,ai«. 

HKurlui  amturlDl,  Ml.  ' 

llngmloi,  MT. 

lOBgWI  1»UI.  137. 

bumUdiu  'anlicyiB,  4U. 

medium  4SC 

^^^^^  ^^p«dto,  Ui. 

posilnw,  43S. 
itJiuliB  ti>Ui.  £02. 

luultlBdi'ui  .piuK.  50a. 

dom,!*!. 

""    '                     *»H^ 

pu^Iiciuuifcilor,  4'J& 

eai^tts  Infciiur,  .M. 

«riu,  i'*i:  ■ 

tlihliictor.iulaxtemu^  1«0. 

obtuntor  BiltT^^lJ'i'''  m  ■ 

.nMi.d."fSi. '"■'"*' 

•»"■■*,%"' 

ocdplto-donCiiU*,  sift.  '  ' 

Marodl'K,  *-r>. 

—• -SlgS-'-" 

hyuidviu,  Ml. 

orUcuIari-iori.,  3Wi. 

IhynWous,  wa. 

piilpeliniruio.  aw. 
palato-gloMU.,  451. 

..iJSSS."'- 

^.l.nfeS"-^'^*^^- 

K,DK.l^  40. 

BUbclmliiK,  14. 

purtlnou.,  10.1. 

p«toHU«  mnjor,  10. 

Mibsaipuli.i-iii.  34. 

minor.  l:t. 

luLglU,   M. 

teS'is!" 

touBorpalutl,  40. 

pkntuls.  130.  "■■ 

pUtwmamjofJo^  324,  M3,  3WI. 
pppfiumm  131. 

tim'^MlS. 

piwtorqu.d«tu^4S. 

viglm.!  fi!ii»ri^  Itl. 

™dlltirM,M. 

Una  in.i]«r,  L1>,  3^ 

I«».niiwniu.i0d,a». 

tLjuwirylnmoldoiu,  470. 

isURKB,  ^1. 

hyuirlc.ia,  547. 

Iim™ld»li.»bdutninl.,l!l«. 

tlbloluaiitfcM.--)- 

nMl.30S. 

pnUoimls,  ll;<,  391. 

trBi;biilu-mLi<itoidcii%  49$. 

ptrrici.,  408, 

liun.vo«u=  Uuau«,  467. 

pcdi-,  147. 

l-;rt™i.  IKk  1»J- 

tatamlU.  437. 

180,  ItU 

p«tlGVUiiulg[,«W. 

tmpoiiiui,  -02. 

mliwr,WO. 

tituifuluii  ibijinl,  432. 
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MuBC :  trioepe  extensor  cubiti,  35. 
vastus,  ertemus,  103. 
iutemus,  103. 
sygoinaticus  major,  3(MS. 
minor,  S6(>. 
Uylo^hyoid  artery,  881. 
muscle,  880. 
nerre,  3Sd. 

Kares,  i>asterior,  447. 
Nasal  artery,  340. 

lateral,  3P>9. 
cartUages,  375,  4^. 
duct,  361,  458. 
fos8»,  455. 
nerve,  338,  372,  450. 
Naso-polatine  artery,  461. 
nenro,  460. 
Neck,  anterior  triangle  of,  859. 
posterior,  324. 
dissection  of,  343. 
Nerve  of  Wrlsberg,  21. 

to  the  latissimus,  10. 34. 

levat<Mr   angult    scapulsa, 

332,  359. 
obturator   intomus,  118, 

290. 
pectineus,  105. 
pyriformis,  290. 
quadratus    femoxis,   118, 

290 
rhomboid  muscle,  332. 
serratus  magnus,  19,  333. 
subclavius,  332. 
tensor    vaginas    femoris, 

117. 
teres  major,  19,  34. 

minor,  3^. 
thyro-hyoideus,  257. 
Nerv :  abducens,  341,  620. 

accessorius  obtumtoril,  109,  252. 
acromiales  cutanei,  325. 
articulares  poplitei,  120. 
artioxilaris  poplitei  obturatorius, 

109. 
auditorius,  316,  521. 
auricidaris  magnus,  313, 325. 
pneurao-gostricus, 

440. 
posterior,  813,  371. 
auriculo-temporalis,    812,    374, 

386. 
bucclnatorius,  374,  384. 
buccales,  872. 
cardiocus  inferior,  428. 
medius,  357. 
superior.  *356. 
cardioci   pneumo-gostrid,   356, 

428. 
<:orviRalos  dcscendentes,  325. 

nervi     facialis,    343, 

872. 
rami  fiiileT\oT«a,  357. 
posinVoTtA,  IffL, 


I 


Nerv: corvicalis  8ux>erficialis,  325,  343. 
cervico-facialis,  372. 
chorda-tympani.  384,  454. 
cUiares    ganglil    ophtbalmici, 
340. 
nasaUs,  338. 
drcumflezus,  19,  33. 
cLivicularcs  cutanei,  325. 
coccygealis,  291,  502. 
communicans  fibularis,  129. 

tibialis,  120, 129. 
noni,  359. 
corporis  bulbosi,  185. 
cnu-alis,  99,  105,  252. 
cutanei    abdominis     anteriores, 

198,  201. 
laterales, 
201,  203. 
cutancus  extcmua  brachialis,  28, 

38. 
himballs,  96, 

252. 
musculo  -  spi- 
ralis, 35. 
intemus       brachialis, 
m^or,  21,  88. 

brachialis, 
minor,21. 
femcnia,  100. 
musculospi* 
raUs,  21. 
medius  femoris,  96. 
muBCulo-cutaneus,  38. 
palmaris,  88,  48. 
plantaris,  137,  143. 
radlalis,  49. 
dorsales  manfts,  49. 
dcntales  posteriores,  454. 
dentaUs,  anterior,  454. 
inferior,  386. 
descendens  noni,  846,  356. 
digastricus,  372. 
digitales  mediana,  65. 
plantares,  143. 
radiales,  49. 
ulnares,  49,  63. 
dorsales,  rami  anteriores,  357. 
posterioros,  502. 
dorsalis  ditoridis,  197. 
penis,  191,  215. 
ulnaris,  49. 
fadslis.  316, 371,  521. 
frontalis,  335. 
genito-cruralis,  96,  252. 
glasso-phaiyngeus,  317,  393,  441^ 

521. 
glutei  inferiores,  118. 
I^uteus  superior,  117,  290. 
gustatorius,  384,  388. 
bnmorrhoidalis  inferior,  182. 
bvpoglossus,  356,  389,  440,  522. 
illo-hypogastricus,  203,  207,  252. 
Inguinalis,  93,  205,  207,  S52. 
indaorius,  386. 
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"--lo  dura,  lie.  JTl.SSl. 
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Promontory,  464. 
Fronutor  quadratiiB  muscle,  45. 
radii  teres  muscle,  3i). 
Prostate  gland,  connections,  279. 

structure,  293. 
Frostatic  jnrt  of  the  urethra,  296. 

sinuses,  296. 
Psoas  magnus  muscle,  106,  250. 

parvus  muscle,  251. 
Ptor^-goid  arteries,  383. 

nerres,  384. 
Pterygoideus.  extemus  muscle,  378. 
intemus  muscle,  380. 
Pterygo-maxillary  ligament,  380. 

r^on,  375. 
palatine  artery,  401. 
nerve,  460. 
Pubic  symphysis,  305. 
Pudendum.  178. 

Pudendal  inferior  nerve,  118, 184, 193. 
Pudic  arteries,  external,  90,  99,  203. 
artery,  internal,  117, 189, 197,  285. 
nerve,  internal,  118, 197,  290. 
Pulmonary  artery,  398,  412. 
nerves,  428,  398. 
veins,  398,  412. 
Puncta  lachrymalia,  361. 
Pyloric  arteries,  233. 
Pylorus,  250. 
Pyramid,  anterior,  520. 

of  the  cerebeUum,  540. 
of  the  tympanum,  404. 
posterior,  508. 
Pjrramidal  masses  of  kidney,  268.1 
Pyramldalis  abdominis  muscle,  '216. 

nasi  muscle,  845. 
Pyriformis  muscle,  113,  291. 

Quadratus  femoris  muscle,  115. 

lumborum  muscle,  251. 
Quadriceps  extensor  cruris,  102. 

Hodiol  artery,  40,  57. 
nerve,  48. 
vein,  22,  38. 
Radialis  indicia  artery,  69. 
Radio-carpal  articulation,  78. 
ulnar  articulations,  78. 
Kinine  artery,  392. 
Raph^  of  the  corpus  callosum,  528. 

of  the  peiinflsum,  178. 
Keceptoculum  chyli,  255,  420. 
Becto-vesical  fascia,  273. 

pouch,  223,  278. 
Rectus  abdominis  muscle,  216. 

capitis  anticus  major,  4.36. 
minor,  436. 
lateralis,  437. 
posticus  mi\jor,  499. 
minor,  499. 
femoris,  102. 
oculi  extomus.  341. 
Inferior,  341. 
intoraus,  341. 


Rectus  oculi  superior,  338. 
Rectum,  connections  of,  277,  280. 

structure,  291. 
Recurrent  interosseous  artery,  55. 
radial,  42. 
tibial.  155. 
ulnar,  anterior,  40. 
posterior,  43. 
nerve    of    pncumo-gastric, 

354,  428,  473. 
nerve  of  the  tibial. 
Removal  of  the  brain,  314. 
Renal  artery,  245,  269. 

vein,  245,  270. 
Respiratory  nerve,  external,  19,  333. 
Reatiform  body,  521. 
Rete  testis,  209. 
Retina,  549. 
Retrahen.s  aurem,  309. 
Rhomboideua  major  muscle,  495. 

minor,  494. 
Rima  of  the  glottis,  468,  473. 
Ring,  abdominal,  external,  203. 
internal,  208. 
femoral,  92. 
Risorius  SantorinI  muscle,  367. 
Root  of  the  lung,  398. 
Roots  of  the  nerves,  508. 
Round  ligament  of  the  hip  joint,  126. 
of  the  liver.  227,  264. 
of  the  uterus,  281,  303. 
Rugeo  of  the  bladder,  295. 
of  the  stomach.  256. 
oftho  vagina,  301. 

Sacculus  laryngis,  472. 
Sacral  artery,  lateral,  286. 
middle,  246. 
ganglia,  291. 

nerves,  anterior  branches,  288. 
posterior  branches,  502. 
plexus,  288. 
Sacro-coccygeal  articulation,  305. 
iliac  luticulation,  304. 
Tcrtebral  articulation,  304. 
lumbalis  muscle,  497. 
sciatic  ligament,  large,  SO"), 
small,  305. 
SaphenouB  opening,  91. 

nurve,  external,  129,  140. 
internal,  100,  149. 
vein,  external,  129. 

internal,  91,  149. 
Sartorius  muscle,  102. 
Bcalenus  anticus  muscle,  435. 
medlus,  436. 
posticus,  436. 
Scalp,  dissection  of,  309. 
Scapula,  parts  about,  30. 
Scapular  artery,  posterior,  34,  495. 
ligaments,  72. 
muscles,  30. 
Scapulo-clavicular  articulation,  72. 
humeral  articulation,  74. 
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Tranarerim  lingiiB,  4< 


fAdd  utffiT,  371- 

faacta,  !0a.  219. 

"- -■  irtory,  a»,  41ft 


flbrD-cartlUco  of  wriit,  gj 
ligBtnsDt  of    tba   unClu 


3H. 


jpice  of  tba  thigh  ,"1 
Muldai 

Tricuspid  ™Ih 
Trigemlnttl  nor 
Trigonum  ic.K 


Tubull  ■cminiteri.  299. 

Tunica  olbugUicii  oculi,  MS. 
of  tba  owy, 

Ruyacbiftnii,  517. 
vagfnaliH,  °1J,  i«l. 


Turblnnto  hones. 
Trmpimum,  4«2. 


orttMBMtabanu, 


Tdn,  Ubliil,  antwior.  16 


Toitrldea  of  Ibc  In 


oribob<nrt,1aft.4i: 


Vertebral  ortoiy,  ilT,  «T,  SOI,  Sit.  . 
v«u  moatiuiuBi,  SM. 
Vetical  utarf,  lnfnior,  OS. 
Vislculfu  icmliuler^  cDnoectlinu,  230 


yitr«oug  body,  91(1 
VnlT»,178''^" 
Wbnrtoa'a  duet,  3f 


tofsTtb^^O. 

U9  rnnjor  moKla, . 
minor,  3M. 


r,  A  ca,  raimu,  wuiTixukB 


II^^^^BI 

.  * 

- 

■%--.  ,^ 

'•■•it 

> 

• 

•.^•••--  ,  •' 


